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Popular Mechanics Shop Notes 


TREATMENT OF BURNS. 


In treating burns of a serious nature, the 
first thing to be done after the fire is ex¬ 
tinguished is to remove the clothing. The 
greatest care must be exercised, as any¬ 
thing like pulling will bring the skin away, 
too; so, if the clothing is not thoroughly 
wet, be sure to saturate it before attempting 
to remove it, says Health. 

If portions of clothing will not drop off, 
allow them to remain. Then make a thick 
solution of common baking soda and water, 
dip soft cloths in it and lay them over the 
Injured parts, and bandage them lightly to 
keep them in position. Have the solution 
by you, and the instant any part of a cloth 
shows signs of dryness, squeeze some of 
the solution on that part. Do not remove 
the cloth, as total exclusion of the air is 
necessary, and little, if any, pain will be 
felt as long as the cloths are kept saturated. 
This may be kept up for several days, after 
tvhich soft cloths dipped in oil may be ap¬ 
plied, and covered with cotton batting. If 
the feet are cold, apply heat and give hot 
water to drink, and if the burns are very 
serious send for a doctor as soon as possible. 
The presence of pain is a good sign, show¬ 
ing that vitality is present 


ON THE USE OF VALVES. 


A writer in the Practical Engineer in dis¬ 
cussing the use and abuse of valves, says: 

When a valve is wanted near a right- 
angle turn in a pipe line, it is generally a 
\ good idea to use an angle valve instead of 
a globe or a gate valve, and an ellf as it 
J calls for less joints to make and keep tight 
and It makes a better looking job; also be- 
eKom less friction will be caused by water 
bmi passing through the line. 


On pipe lines that are to convey super¬ 
heated steam from one point to another, it 
is not wise to use valves with hard rubber 
disks in them as the heat will dissolve them 
in a short time. Use only brass or g^un 
metal valves for such places, or remove the 
hard rubber disks and substitute one made 
of bronze. 

This does not necessarily mean that a 
separate superheating device is to be used 
in the plant, as some of the water-tube or* 
pipe boilers supply steam that is super¬ 
heated enough to dissolve the best hard 
rubber disks now in the market. 

Devices have been contrived for removing 
worn-out disks, but the need of them is 
not apparent. A small cold chisel and ham¬ 
mer seems to answer every purpose for 
large valves, and when the bonnet of a 
small one is removed and the disk held in 
a gas jet for about two minutes, it can be 
removed very easily with a stout knife. 

The bonnets of large valves are usually 
held on with bolts, hence are easily re¬ 
moved, but small ones sometimes cause 
trouble, as the brass is soft, so that when 
an attempt is made to remove them the 
wrench rounds the comers off without re¬ 
moving the bonnets. The largest available 
wrench should always be used for such 
work, because a small one will spring and 
damage the bonnet more than a large one. 
Screw the jaws up as tight as possible, then 
strike the handle a smart blow with the 
hand or a mallet 


TO DETECT WORKING OF CHECK VALVES. 


If your check leaks or ‘'backs up,” it is 
liable to bind from expansion. When your 
check becomes inoperative from any of the 
above causes, it may become necessary to 
take off the bonnet in order to make repairs 
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or clean the valve out. If you take a piece 
of stout wire about 12 or 14 inches long, 
placing oue eud of the^ wire on top of the 
che<^k and the other end In the ear, you 
will hear every stroke of the pump or check 
and soon l>ecome accustomed to the regular 
or irregular action of the same. In like 
manner, you can form a pretty fair idea of 
the action of the pump valves by placing 
one end of the wire on the cover of the 
water end of the pump and listening. While 
listening, it is a good idea to cover the ears 
with the hands, allowing the wire to pass 
through the Angers of the hand; this ex¬ 
cludes other noises and enables one to hear 
the action of the valves more distinctly. 


SECirsnf 6 WORN-OUT CAP OF CHECK 
VALVE. 


An excellent temporary repair of a check 
valve with worn-out cap is given in the 



Engineer and illustrated herewith. The cut 
explains itself. 


A MADE-OVER GATE VALVE. 


Mr. H. A. Greene, of Boston, describes 
bow he made over some gate valves as fol¬ 
lows: 

I had four large gate valves, in three 
of which the threads of the screw had be¬ 
come strippeil or worn out, while in the 
fourth the thread had 1>ocome jammed in 
such a manner that the stem could not l>e 
screwed Into or out of the disk. As It would 
have bt^en an expensive job to take the 
valves out, a quick repair job was made as 
follows: 

The bonnet of each valve was unlwlted 
and the l>onnet, stem and disk removt»d. 
On the stem was a solid shoulder or col¬ 
lar, a. Fig. 1, which prevented the stem 
from rising or lowering when it was being 
used. This collar was sawed off with a 
hacksaw and the stem filed down smoothly. 


A hole was drilled at b through the disk 
and stem and a brass pin c put in to hold 
the two together. The stem w'as then put 
back through the bonnet without the hand 
wheel. 

A piece of round iron d with two nuts 
on one end was put through one of the boit 
holes in the fiange of the bonnet and^ 



A MADE-OVER CATE VALVE. 


served for a lever post. A piece of %*iiich 
pipe e, fiattened at one end and slotted for 
the pins f and g, answered for a lever and 
I thus had four good lever valves. 

I also had an 8-iiich gate valve in a suc¬ 
tion pipe to an elevator pump. This valve 
could not be operated far enough to jam 
the disk, and w’hen tlie pump was running 
it clattered and was very noisy, causing no 
end of trouble. 

As there w’as no other valve between 
this and the tank and it was necessary to 
keep the tank full to supply other pumps, 
the removal of this valve was impossible. 
To remedy the trouble I first closed the 
valve tight, then, taking out the stuffing-box 
gland, I unscrewed the stem from the disk, 
leaving the disk in place of the valve body. 

The bonnet screws were then taken out 
and bonnet, stem and all removed from the 
valve. A piece of double-thick leatlier, Fig. 
4, having a hole large enough to pass over 
the hub on the disk was then placed on 
the back of the disk, as shown in Fig. 5. 
The stem, Iwnnet and stuflang-box were 
then replaced. 

Now wh(?n the valve is opened the disl: 
can be rai.sM until it cushions on the leather 
and there is no noise whatever. Our il¬ 
lustration is from Power. 


NEW SOLDER FOR ALUMINUM. 


njalmar Lange, a Danish inventor, has 
taken out a patent in Denmark for a process 
of soldering alnminnm which consists of 
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tirst coating the aluminum surface to be 
soldered with a layer of zinc. On top of 
the zinc Is melted a layer of an alloy of one 
part aluminum to two and one-half parts of 
zinc. The surfaces are placed together and 
heated until the alloy between them is 
liquefied. 

- - 

SOLDERING ALUMINTJIL 


A perfect solder for aluminum is yet to 
be found. An apparently well-soldered Joint 
will frequently corrode after a few months* 
exposure to the atmosphere. 

Small surfaces of the metal can be sol¬ 
dered by the use of zinc and Venetian tur¬ 
pentine. Place the solder upon the metal 
together with the turpentine and heat very 
gently with a blowpipe until the solder is 
entirely melted. The trouble with this, as 
with other solders, is that it will not fiow 
gently on the metal. Therefore large sur¬ 
faces cannot be easily soldered. 

J. S. Seilon patents the following method: 
Clean the aluminum surfaces by scraping, 
and then cover with a layer of paraffine 
wax as a flux. Then coat the surfaces by 
fusion, with a layer of an alloy of zinc, 
tin and lead, preferably in the following 
proportions: Zinc, five; tin, two; lead, one. 

The metallic surfaces thus prepared can 
be soldered together either by means of zinc 
or cadmium, or alloys of aluminum with 
these metals. In fact, apy good soldering 
preparation will answer the purpose. 

A good solder for low-grade work is the 
following: Tin, 95; bismuth, five. 

A good flux in all cases is either stearin, 
vaseline, paraffine, copalva balsam, or ben¬ 
zine. 

In the operation of soldering, small tools 
made of aluminum are used, which facili¬ 
tate at the same time the fusion of the sol¬ 
der and its adhesion to the previously pre¬ 
pared surfaces. Tools made of copper or 
brass must be strictly avoided as they would 
form colored alloys with the aluminum and 
the solder. 


SOLDER FOR ALUMINUM. 


In a paper read before the Society of 
Arts, Prof. E. Wilson recommends the fol¬ 
lowing composition as a successful solder 
for aluminum. The constituents are 28 
pounds of block tin, three and one-half 
pounds lead, seven pounds spelter, and 14 
pounds of phosphor-tin. The phosphor-tin 
snld contain 10 per cent phosphorus. 


Clean off all dirt and grease from the sur¬ 
face of the metal with benzine, apply the 
solder with a copper bit, and when the 
molten solder covers the metal, scratch 
through the solder with a wire brush. 


TO TEST SOLDER. 


Good solder is easier bought than made, 
but if some distance from base of supplies, 
buy block tin and cut it up into about 
1-pound pieces, weigh it and put in an equal 
weight of lead. Melt in a ladle, stir it and 
run it off into a mold to cool. To test 
solder and find out whether it is of good 
quality, hold it up near your ear and bend 
it. If you can hear it cringe, or a crack¬ 
ling noise, it is good, and if not, it is poor— 
too much lead and not enough tin in it. 


RESIN FOR SOLDERING. 


An excellent method of preparing resin 
for soldering bright tin is given as fol¬ 
lows: Take one and one-half pounds of 
olive oil and one and one-half pounds of tal¬ 
low and 12 ounces of pulverized resin. Mix 
these ingredients and let them boll up. 
When this mixture has become cool, add 
one and three-eighths pints of water satu¬ 
rated with pulverized sal ammoniac, stirring 
constantly. 


SOME RULES FOR CASTING ALUMINUM. 


Pour this metal as cold as possible. Of 
course, thin castings have to be poured hot¬ 
ter than those of heavier section, but on 
general principles this rule holds good in all 
cases. A convenient way of ascertaining 
the temperature of the metal is as follows: 
If its color is red, stir with a pig of alu¬ 
minum until it is white. The melting of 
the pig will serve as a guide so far. Then 
dip the end of a cold pig three-quarters of 
an inch or so into the metal, when the alu¬ 
minum will chill around the pig, and when 
the latter is w'lthdrawm from the melted 
metal, remains like a little cup on the sur¬ 
face of the metal. The time required for 
this chilled metal to melt gives a good idea 
of the temperature of the metal in the cru¬ 
cible. 

Use sand as dry as possible, and avoid 
sponging a mould. A little filing on the 
casting where the mould tears up is more 
to be preferred than a lost casting. Small 
bodies of sand nearly surrounded by metaV^ 
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Across these two bars I put 
:-.ore running the other way, cutting 
nix inches longer, so as to bend down, 
'• ."Ight angles, three inches from each 
with a 5/16-inch bolt hole in each end 
•. -p/.r to circle of forge, making them level 
T.-:. rhe top of the legs, as the first two 
- --‘r Udtetfl under the angle ends of the 
I also had them wide enough apart 
&• *Le center of the forge to make a square 
j ;-t large enough to fit the tuyere iron 
fc.'.rjgi'y with the pipe connection under the 
bars. Now, I put a ^/4-inch lK)lt where these 
bars cro«s each other, making the forge per- 
fcr-tly sfdid. Nc*xt I took a pair of tinner’s 
shears and slieet iron. I began cutting out 
the lining for the forgo, or the bottom, hav¬ 
ing filh*d in on tlie bars with lighter old 
Tire where It was iie<*(*ssary to keep the 
sle-et iron from swagging. This Iwttom or 
lining 1 cut to fit snugly up to the tuyere 
iron and the circle of the forge. After the 
first layer was down, I put on a heavy coat 
of <r<»ai tar, then cut the second layer and 
reversed tlie i>ieces, thus, crossing the seam 
of the first two and pressing them down on 
the coal tar; tlien another coat of tar, and 
then another layer of iron, then tar. Next 
was tlie fire pot. A cement was made of 
i’lean sand, lime and water. Pouring this 
in on tlie tar, and rounding in around the 
tuyere and fire pit, and leveling It off, the 
forge is ready for work when the hearth Is 
dry. I still iiave two liuhes of iron above 
the hearth. Next I connect my blower. 
When tills Is done I get some good green 
carriage paint and a brush, wash off all dirt 
from the new forge, and when dry put on 
tl.rcf* coat.s of this paint as fast ns it T^ill 
d-v. 1 then have a eoinplete forge at a cost 
ToM r,f five or six dollars, which it would 
j.t-vc eo-t me eighteen or twenty dollars to 


C£X£5T FOR REPAIRING CAST-IRON 
TANKS. 
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POLISHING GLASS WITH GLASS 


Not all opticians know that glass can be 
used to grind glass. A small Jeweler’s 
polishing lathe is all that Is needed to try 
the experiment An ordinary empty wooden 
reel (such as ladies use for sewing cotton) 
is screwed upon the lathe as a chuck. To 
the end of the reel is cemented, by shellac 
or other suitable substance, a watch glass 
with its concave surface next to the ce¬ 
ment, says the British Optical Journal. 
This, properly centered and set, is made to 
revolve rapidly by means of a foot wheel 
attached to the lathe, and upon its rapidly- 
rotating surface the edge of a spectacle 
lens can be both quickly ground and 
smoothly finished. Grooving can also be 
done upon the edge by means of a suitable 
hand-rest. 


TO MAKE A BELT ENDLESS ON PULLETS. 


It often happens that both pulleys over 
which a belt must pass are on shafting 
which is supported on pulley blocks. This 
necessitates the joining of the ends of the 
belt in place. To do this a belt clamp is 
generally used, in the following manner; 

Place each end of the belt in the clamps, 
as shown in the cut. Be careful to place 
the ends of the belt in the ciamps with a 
square; screw down the nuts tikht so the 
clamps cannot slip on the belt In drawing 
the ends together draw both sides equally 



To ICaka • Belt Bndleee on PiOlef* 


SO as to make a straight Joint. Draw the 
belt taut, and don’t be afraid of breaking 
it, and when partly taut, turn the pulleys 
to get the belt on the pulley taut also; then 
draw the belt up taut again, taking out any 
stretch in it, and if the belt is too long, cut 
off the ends of laps and prepare them the 
same as before cutting. 

The best clamps for cementing are made 
of two pieces of 4 or 5-inch scantling, with 
a bolt through each end; cement the width 
of the clamps; slip the clamps over the 
port cemented, and draw them down by the 
In the ends and let them remain a 
«<diutties, then cement as much more^ 


moving the clamps over the new cement 
and draw down as before, and so on till all 
is cemented. It is best to have the clamps 
crowned in the middle so as to make equal 
pressure across the Joint 
Warm the glue or cement in any ordinary 
glue pot and apply very hot with a brush. 
If the proper cement is used, no rivets will 
be necessary. 

- - 

HOW TO MAKE A WOODEN PULLEY. 


In case of emergency it is possible to 
build a fairly good wooden pulley of inch 
boards. Small pulleys can be cut out of a 
single block, split with the saw and bolted 
over the shaft 

Set the pulley on the shaft start up the 
engine and then turn the face of the pulley 
to a true circle, with the center crowning 
so as to hold the belt 

- - 

BABBITTING PULLET SLEEVES. 

A correspondent of Steam Engineering 
gives the following method of babbitting 
pulley sleeves, which he says is a good one, 
if the sleeves are turned on the outside: 

Take a piece of shaft the size of the shaft 
on which the pulley runs, or, say 1/64 inch 
larger. Take two collars and bore them the 
size of this arbor. Countersink one end of 
each and put one collar on the arbor with 
the countersunk side up. Place the two 
halves of the sleeve on the arbor resting on 
the countersunk part of the collar, then slide 
the other collar down on the sleeve, catch¬ 
ing the sleeve the same way. Have two 
holes drilled through the top collar, one on 
each side, to pour the babbitt through; sep¬ 
arate the two halves with strips of tin well 
coated with white lead, or something of that 
kind. It will be seen that the collars will 
bring the sleeve central with the arbor. 
When the rig is adjusted one side can be 
poured and then the other. All that is re¬ 
quired to hold them in place is something 
to press down on the top collar. 


TO FIND THE LENGTH OF A BELT. 


When pulleys are small or about the 
same diameter, add the diameters of the 
two pulleys together, divide the result by two 
and multiply the quotient by three and one- 
seventh. Add the product to twice the dis¬ 
tance between the centers of shafts, and 
you have the length reaulred^ 
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In potting on belting it should be stretched 
aa tigbtlj as possible; and with wide belts 
this can be done best by the use of clamps 
aecnred firmly to each end of the belt, and 
drawn together by clamp rods running par¬ 
allel with and outside the edges of the 
belt. There is no danger of breaking, as a 
belt 6 inches wide and 3 ply thick will stand 
a direit strain^of 5,000 pounds, and other 
alzes in proportion. 


ABOUT LOOSE PULLEYS. 


A contributor to the Wood Worker has 
this to say regarding the loose pulley: Put 
the tight pulley on the end of the shaft. 
Pot the loose pulley on another shaft, and 


The diameter and reTolutions of the 
driver being given, to find the diameter of 
the driven, that shall make any given num¬ 
ber of revolutions in the same time: Mul¬ 
tiply the diameter of the driver by its num¬ 
ber of revolutions, and divide the product 
by the number of revolutions of the driven; 
the quotient will be its diameter. 

To find the diameter of the driver: Mill 
tiply the diameter of the driven by the 
number of revolutions which it is required 
to make, and divide the product by the rev¬ 
olutions of the driver, the quotient will be 
the size of the driver. 

In ordering pulleys observe the following 
data; Diameter of pulley; face of pulley; 
bore of pulley; whether crowning, or 
straight face; whether whole, or split pul¬ 
ley; whether for single, or double belt; 
whether keyed, or set-screwed; whether 
cast-iron, wrought-rim, or wood-split pulley. 


HOW TO BREAK OFF A SOLID PULLEY 
FROM ITS SHAFT. 


Frequently a solid pulley becomes so 
rusted to its shaft, that its removal is a 
matter of groat difficulty. .Chas. Herman, 
writing in Power, tells how to remove the 
pulley when ordinary means fail, and with 
less time and labor than by using a cold 
chisel and hammer. He says: 

To simplify the explanation, I shall take 



when the machine is idle, let this loose 
pulley shaft turn, instead of remaining idle. 
Where there is room this method does away 
with the loose pulley. The belt can be 
shifted Just the same. 


SPEED OF PULLEYS. 


The diameter of the driven pulley being 
given to find its number of revolutions: 
Multiply tbe diameter of the driving pulley 
by its number of revolutions, and divide the 
product by the diameter of the driven pul¬ 
ley, tbe quotient will be the number of its 
^tlons. 


the pulley in Fig. 1 (6 inches length of hub, 
2 inches bore, inches diameter, making 
the hub 2 V 2 inches thick), and break it, 
theoretically, on its shaft 

Into its hub, down to the shaft, drill 
Vi-inch clearing holes in a straight lint 
(one hole .to every V/j Inches of hub length), 
diametrically, opposite the weakest part of 
the hub, i. e., the part fitted with the set 
screws or key, as shown in Fig. 2. 

These holes may l>e drilled by the use 
of a ratchet and a shafting drill post, after 
breaking off the pulley face and arms; or 
by wedging in the ratchet betw'een the hub 
and pulley rim, aa shown in Fig. 3; or by 



ImproTlsing a shafting drill post, where the drive them home. Keep all the pins mov 
pulley is too small for wedging in the ing together, that is, tap or hit each in sue- 
ratchet and no regular shafting post is to cession. Doing this divides up the wedge 




Fig. 6 


be had, as in Fig. 4. Clamps AA being 
tightened up, hold the drill post securely 
without injury to the shaft. 

Having drilled the requisite holes, put a 
pin wedge, Fig. 6, into each hole. The pul- 
rim being broken away, so that you 
lA get a square blow at them, proceed to 


function between them and enables you to 
split the hub without uudue exertion by the 
use of a machine hammer, or, at the most, 
a small hand sledge. 

The pins should be round and tapering 
and so proportioned that % Inch for 2% 
inches thickness of hub to % inch for Z% 
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to 4 inches thickness of hub shall be the 
most above the size of the drilled holes 
that the pin shall taper. They should be 
tempered to a peacock blue. If hit squarely 
when In use they can l)e used for an in¬ 
definite number of Jobs; but If hit side 
and glancing; blows they will snap off on 
account of temper. The pulley hub cracks 
under above treatment, slowly but surely, 
giving ample time to look out and prepare 
for the final break. 


TO CLEAN CLOGGED WATER PIPES IN 
GASOLINE AUTOS. 


The pipes in the water circulating system 
of gasoline engines used on automobiles 
often clog up and refuse to work. This is 
often caus^ by using water containing 
much vegetable matter which deimsits a 
thick slime. The Motor Age says the pipes 
may be cleared by filling the tank with a 
strong, hot solution of either Babbitt's pot¬ 
ash or common soda. Run the engine for a 
few minutes to allow the solution to do Its 
work, then draw off the solution and refill 
with water. Again run the engine until the 
water becomes hot and then draw off. This 
should 1)0 done about once a month to keep 
the pipes clean under the conditions stated. 


NEW WAT TO ETCH ON GLASS. 


A new method of etching on glass or por¬ 
celain has been patented by Herr Retzlaff, 
of Berlin. The usual German process con¬ 
sists In cementing a sheet of tinfoil, and 
washing away the cement. The improved 
plan is to perform this operation more sim¬ 
ply and perfiH.*tly by chemical means. The 
pattern is printed or stencilcHl in gn^ise col¬ 
ors on the tinfoil, which is then fastened 
to the glass by asphalt; and the prepari'd 
plate is placed In an acid bath that dis¬ 
solves out the exposed i)arts of the foil. 
The asphalt Is then washed off, when the 
glass is ready for etching In the usual way. 


HOW TO FIGURE ON PAINT. 


As good a rule as any in estimating the 
amount of paint needed for any given sur¬ 
face Is to divide the nuinl>er of squart^ f(»et 
by 200. The result will l)e the nuinlK*r of 
liquid gallons needed for two coats. Co 
over any spots, particularly if they are 
greasy, with a saltpeter wash before the 
paint is put on. They will then take the 
paint 


HOW TO WRITE INSCRIPTIONS ON 
METALS. 


Take one-half ounce of nitric acid and one 
ounce of muriatic acid. Mix, shake well to¬ 
gether, and it is ready for use. Cover the 
place you wish to mark with melted bees¬ 
wax; when cold, w’rite your inscription plain¬ 
ly In the wax clear to the metal with a sharp 
instrument; then apply the mixed acids 
with a feather, carefully filling each letter. 
Let it remain from one to ten minutes, ac¬ 
cording to appearance desired; then throw 
on water, which stops the process and re¬ 
moves the wax. 

CARE OF RESERVE GAUGE GLASSES. 


Comparatively few engineers realize how 
sensitive a gauge glass is to internal in¬ 
juries. Many keep their spare glasses 
strung upon a nail somewhere out of hann's 
way. When this method of preserving them 
is adopted, nothing harder than a copper 
wire should be useil. Classes that are 
strung upon an Iron or steel wire are very 
apt to break subsequently and apparently 
without cause, from the effects of the slight 
friction of the iron wire against their inner 
surfaces as they are strung upon it. The 
experiment of rubbing the inner surface of 
a gauge glass slightly with the end of an 
iron wire has been tried many times. The 
glass seldom breaks immediately, but how¬ 
ever carefully it is put away, even when 
wrapped in cotton and placed in a recep¬ 
tacle where the temperature will l>e quite 
uniform, it is likely to break spontaneously 
in the course of time. This fact, which is 
abundantly established by repeate<l trials, 
will hardly be l)elieved by those W’ho have 
not made the experiment themselves. 


REPAIRING BROKEN COG WHEELS. 


It takes a skilled workman to mend a 
broken cog wliecd and do it properly. A 
w'rlter in the American Blacksmith tells 
how he n'palred one: 

Now it dot‘s not do to dovetail cogs when 
several are broken in the casting, side by 
side, as there Is not metal enough left to 
hold them, so the only possible way is to 
make one continuous plate with the reiiui- 
site number of cogs on it, and fit it in the 
body of the wheel by chiseling enough off 
the casting to allow a plate, in this case Vj 
by 3 inches with 13 cogs on it, to fit in the 



space thus made. I dovetailed the ends of 
p«ate and in addition put three rivets 
through the plate and flange, and that was 
all that was required to hold it there flrmly. 
To make the plate and cogs I proceeded as 
follows: I took a plate of Norway iron of 
the required length, forged the requisite 
number of cogs, punching a hole through 




each one and riveting them to the plate 
the proper distance apart. Then I took a 
welding heat on part of them and continued 
until all were welded on. I next shaped the 
plate to the curve of the wheel and fastened 
on as stated above. The flgure will show 
the way the job was done. 

In a break of only two cogs, dovetailing 
will be sufficient, but for three or more it is 
better to fasten with an additional rivet be¬ 
sides the dovetailing, making the whole of 
one piece. In the case of a .single cog, when 
the rim is of sufficient thickness to stand a 
chiseled notch, a dovetailed cog inserted will 
be all that is required. In preparing a wheel 
for a cog to be inserted make the notch 
flrst. If the rim is heavy, use sharp chisels 
and start as shown In the Illustration. 
Then with a narrow chisel cut out the cen¬ 
ter and dovetail on both sides, after which 
flt in the cog so that it will drive in reason¬ 
ably tight, and if necessary clinch on top 
and bottom in the dovetailed part. In smaller 
cog wheels where the rim is too light to 
admit of chiseling, the file must be substi¬ 
tuted to make the notch, and the cog after 
fastening slightly can be brazed on, but 
great care must be exercised or the wheel 
will be melted up before the spelter fuses. 

In the case of bevel gearings, a broken 
cog la harder to Insert on account of the 


thinness of rim not giving or leaving 
enough metal to admit of sufficient notching 
to hold the cog securely. In that case I flrst 
rivet a plate across the part where the cog 
is to be inserted on the under side parallel 
with the wheel, thereby strengthening the 
same, so that it will stand having a good 
dovetailed notch flled In it. I rivet the in¬ 
serted cog on top and bottom after it ia 
driven in place. 

Sometimes the wheels are very gteasy, 
and in that case the burning of the greasy 
matter on the forge is flrst necessary b^ 
fore the article can be handled. In doing 
that, however, care must be taken that the 
wheel Is heated all over in an even manner 
or a bursted rim will be the result. 


ROLLING SEAMLESS TUBES. 


A recent issue of Stahl und Eisen contains 
a paper read by Mr. Ehrhardt, of Dussel- 
dorf, on his method of making seamless cyl¬ 
inders and tubes. His experiments began 
in 1883, but were not successful until 1896, 
when he was able to pierce large ingots 
weighing three and one-half tons. The proc¬ 
ess is as follows: 

The piercing of the rough Ingot is flrst 
performed in a hydraulic press of great 
power, after which it is placed on the man¬ 
drel of a drawing press and drawn out 
through dies to a length corresponding to 
that of the flnished tube. It is also essen¬ 
tial that the sectional area of the material 
forming the blank should be exactly equiv¬ 
alent to that which it is desired ultimately 
to give to the tube in Its flnal shape. Dur¬ 
ing these prcliminnry operations the mate¬ 
rial undergoes mechanical treatment of a 
most severe nature, more especially in the 
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direction of its longitudinal axis. After 
forming the cylindrical blank it is placed in 
a pair of rolls, the upper one of which can 
be easily unshipped from its bearings to 
enable the hollow cylinder to be slipped 


oTer It, while the lower one Is held up to Its 
work by hydraulic rams which exert an 
absolutely uniform pressure on the piece 
during the process of rolling. To expedite 
the operation, and also to diminish the 
amount of pressure which it is otherwise 
necessary to put upon the rolls, the bottom 
roll Is arranged to oscillate sideways, dur¬ 
ing rolling, about a point exactly midway 
between its bearings. Fig. 2. This confers 
the advantage of being able to reduce the 
pressure on the rolls, because instead of 
having to exert an even pressure over the 
whole length of the blank, the lower roll, 
when swung out at both ends, bears only in 
the center, and in like manner, on coming 
back into line with the upper roll, the ends 
of the blank, in their turn, are subjected to 
the pressure. The real value of the oscil¬ 
lating motion, however, lies in neutralizing 
the effect produced by the bending of the 
rolls themselves. This tendency to bend 
must be reckoned with, particularly in the 
case of the somewhat smaller upper roll. Fig. 
2, because the wall of the tube is liable to 
assume a slight convexity of form—that is 
to say, it will become thicker at the center 
than at the outer extremities. By impart¬ 
ing a continuous oscillating movement to 
the lower roll it is found, however, that this 
tendency can be completely obviated. 

The true circular form of the blank is 
preserved during rolling by means of guide 
rolls, which are capable of ready adjust¬ 
ment to the successive variations in the 
diameter of the cylinder. 


EXHAUST PIPING OF GASOLINE ENGINES. 


One of the greatest troubles in the use 
of gasoline engines is to overcome the 
noise of the exhaust 

The odor of the ])umed gases is disagree¬ 
able, HMiuirlng considerable length of pipe 
to remove them, and increasing the buck 
pressure. The evjl of long piping can be 
overcome by making the pipe large, and 
with 45-degree elbows instead of 90-degree 
elt>ows, as shown in Fig. 1, given herewith. 
The fewer bends the better. 

The end of the pipe should not be below 
a window or near enough to the ground to 
annoy pedestrians. An elevation of 10 to 
15 feet usually is sufficient The open end 
of the pipe never should be placed where 
dirt or sand can be sucked into the cylinder, 
with certain damage to the cylinder and pis¬ 
ton from grinding by the grit 


Exhaust muffiers are attached when the 
noise of the explosions is annoying. The 
construction of the ordinary exhaust muf¬ 
fler is shown in Fig. 3. A dozen perforated 
cast-iron plates are held together by four 
iron rods. The inner plates are grooved to 
flt together. When the perforations in the 
plates have been stopped up by long use, 
or feeding too much lubricating oil, the 
plates should be taken apart and heated in 
a wood fire until the grease has been burned 
off. A barrel loosely filled with bricks 





▲iransement for Ezhaaot Piping 

makes a cheap and practical muffier. A 
short length of pipe should extend up from 
the cover of the barrel. 

A drip cock should be placed at the low¬ 
est point of the exhaust pipe near the en¬ 
gine, to drain any moisture which may col¬ 
lect in the pipe during the night by 
condensation, and run back into the engine 
when it is started. 

Fig. 4 shows a pipe with too many turns. 
When many bends are unavoidable, and the 
pipe is long, the remedy, aside from mak¬ 
ing the pipe large, is to put in an exhaust 
pot, ns shown in Fig. 2. An exhaust pot 
is a large cast-iron vessel, placed ns close 
to the engine as convenient and buried in 
the ground. The larger the capacity of th - 
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pot In comparison with the size of the en¬ 
gine cylinder the more effective is it, not 
only in diminishing the back pressure, but 
in silencing the noise of the exhaust. 

Never lead the exhaust pipe close to 
wood or other material likely to ignite, as 
the pipe sometimes becomes hot enough to 
char, and may start a fire. 


SIXPLE METHOD OF LINING AN ENGINE. 


In Power, W. E. Crane gives a simple 
method of ascertaining to what extent, if 
any, an engine has gotten out of line. Mr. 
Crane says: Take out all the reciprocating 
parts and put a line through the cylinder 
reaching to front of the crank. This line 
should be a fine, braided line, preferably of 
silk. It can be fastened and centered in 
the back end of the cylinder with a stick 
bolted with one bolt, as in Fig. 1, or can 



reach across and be fastened with two, as 
in Fig. 2. In front of the crank set a stake 
that can be adjusted sideways, as shown in 
front and side views in Figs. 3 and 4. Put 
the line as near central of the cylinder as 
possible and draw it tight so that there 
shall be no sag. Commence at the back 
end bf the cylinder and center the line. 

The best thing to use for caliper is a 
pine stick nearly sharp at one end and a 
pin in the other that can be drawn out or 
pushed in for adjustment. Have one for the 
end of the cylinder and one for the stuffing- 
box, moving the line at its support at the 
stake in front of the crank. When central 
here, try the back end of the cylinder and 
alternate until the line is central at J^th 


points. It is then in line with the cylinder 
and all other parts should be in line with 
it. Try the guides. One builder had most 
of the engines that he built and erected 
crooked at the point A, Fig. 6, and shims 



nc. 2 . 

were required to throw the cylinder around 
into line with the guides. 

Bring the crank-pin down to the line, or 
if the crank is down, which is the better 
position, bring it up to the line and see if 
the line is central to the pin. Turn the 
crank around to the other center. If the 
line is central at both points, it is all right; 
if the line comes one side of the center on 
one side and on the other side on the other, 
the outside journal wants swinging around, 
if a single engine; if double, one of the cyl¬ 
inders may have to be moved. If the line 



comes to the same side of the center of the 
pin when the crank is in both positions, 
then the shaft is not set right. 




The cheapest and quickest way to over¬ 
come this is to take off the required amount 
of metal from the crank-pin boxes and 



sweat or solder an equal amount on the 
other side. 

A temporary alignment can be made with¬ 
out taking the engine apart by putting the 


which brass is machined, and milling 
should always be accompanied by n free 
use of soap and water. In turning or saw¬ 
ing, lubricants should be avoided, on ac-. 
count of the spattering around of ebonite 
cuttings and soapy water. 


ROCK DRILL AS POWER HAMMER. 


The engineer at one of the Cripple Creek 
mines improvised a power hammer out of 
a rock drill by substituting a hammer for 
the drill point An ordinary anvil was 
placed below the machine, which had been 
taken from its tripod and set up in a ver¬ 
tical position. It was driven with com¬ 
pressed air, and while It did not strike a 
ton blow, the strokes were rapid and effec¬ 
tive. The machine could easily be changed 
again to a drill at any time. 


^ L 





! 



1 


r 



m 9 


engine on the back center and putting a 
line alongside the engine parallel with the 
piston rod and then measuring off to the 
crank-pin from that line. 

Be sure the pulley (which may be per¬ 
fectly true) is put on the shaft true. 


WORKING VULCANITE. 


As is well known, vulcanite, or ebonite, 
is greatly used in electrical industries on 
account of its high insulation resistance, 
as well as for the better finish which can 
be given to it; and although many articles 
come from the factory In a finished state, 
it is met with in the workshop mostly in 
the form of rods and sheets, and must be 
worked with the same tools as are used for 
working metals. The best qualities, says 
the American Electrician, show on fracture 
A lustre something the nature of Jet, and 
the poorer qualities show a corresponding 
dullness. Although easy to machine, it is 
hard on tools- and in sawing, turning, plan- 
r lug or ^lixig the best speed is that at 


LACING LARGE BELTS. 


Some time ago a correspondent of the 
Engineer gave that paper the accompanying 



plan of lacing large belts. He had tried li 
on large heavy belts and found it so effee 
tive that it never pulled out or apart. The 
belts were relaced once a year. 


QUICK AND EASY WAY TO FORGE A 
WRENCH. 


A simple and expeditious method of forg¬ 
ing a wrench is described herewith. A 
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%-Inch wrench of medium weight is men¬ 
tioned for the sake of convenience. Take a 
piece of steel ^ by 1% inches, says B. E. 
Pease in the American Blacksmith, bend to 
shape and round the corners, then split, as 
in Fig. 1, back % of an inch. Next take 
%-inch fuller (if you do not have one at 
hand, use a %-inch round iron) and fuller 




in a little to spread the Jaws. Fuller on one 
side only. Then with a %-inch fuller spread 
the jaws wider, as in Fig. 2. Next drive the 
fuller in between the jaws until they are 
spread the right width, Fig. 3. Then turn 
the jaws and forge the handle to suit the 
work required. 


NEW ENGLISH OIL BURNER. 


A new oil burner attracting much at¬ 
tention in England is known as the “Hydro- 
leum.” The London correspondent of the 
Automobile Review says of it: 

The cut shows clearly the form of this 
burner, with which Texas oil, that can be 
bought here at 2 pence per gallon in lieu 
of gasoline at 14 pence, can be employed. 
It is only necessary to raise steam to a pres¬ 
sure of five pounds to the square inch to 


the velocity of the steam Jet The mingled 
steam and atomized oil impinge on a dash 
brick suitably placed and there igniting, 
from a mass of,flame in a Are pan placed 
beneath the boiler in the situation occupied 
by the gasoline burner as at present used. 
I have seen steam raised in a boiler with 
this system from cold to 200 pounds per 
square Inch in 12 minutes, and it is stated 
that the steam and fuel have been cut off 
and reignited by the heat of the system after 
standing two hours. The future of this 
fltting, as applied to light cars, is being 
watched with the greatest interest 


PAINTING THE SMOKESTACK. 


R. P. King tells in. the American Machinist 
how he painted flve stacks ranging from 
35 to 58 feet in height at an expense of 
only $16.60. Of this $6.56 was for labor 
and $10 for 10 gallons of graphite paint 
The apparatus used to get a line to the 
top of the stack is interesting. He says: 

First I visited the blacksmith and had 
him make flve hooks of %-inch round iron, 
like Fig. 1. 

It will be noticed that the end of the 
hook is very deep—about 5 inches—to pre¬ 
vent any possibility of its jumping off the 
chimney. The eye was about 1% inches in 
diameter to allow plenty of play for the 
passage of the rope. 

Next, I told the millwright I wanted him 
to help me, and we made the pole which 
I have tried to illustrate in Fig. 2. This 
pole was constructed on what one might 
call a scientlflc principle, and was, per¬ 
haps, the most noteworthy part of the job. 
As the highest chimney was a trifle less 
than 60 feet high, the pole was very con¬ 
veniently made of 16-foot strips. The up¬ 
per section was a strip % by about 2 inches; 



^HYDROLBUM” BURNER. NOW AITRAOTING ItUCH ATTENTION IN ENGLAND./ 


Start the burner and this is done by means 
of an auxiliary burner, using methylated 
spirit The flerceness of the Are is then en¬ 
tirely under the control of the steam jet, 
wUch induces a flow of the heavy oil from 
a float feed chamber exactly in proportion to 


the second section was a strip % by 2 
inches, with a % by 1% strip nailed to it to 
form an angle shape; section three was a % 
by 3 inch strip, with a % by 1%-inch strip 
nailed on to form a T; section four was In 
the form of a cross, made by nailing two % 
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by l^incb strips to a % by 3-inch. The laps 
were about two feet making a pole some 58 
feet long. This pole was very light and 
stUT, and was successful in every way. 

A pole as long as 100 feet could be con¬ 
structed in the same way, which would he 
strong enough for the purpose and at the 
same time easily handled. If the sections 
were screwed together, the pole could he 
stored in a small space and used from year 
to y^r. 


The hook was then booked over the top of 
the stack and one man took hold of the 
ends of the sash cord to prevent the reaction 
Jumping the hook off when the twine was 
broken. Another man pulled strongly down 
on the pole, breaking the lashing and leaving 
the hook at the top of the stack. A set of 
light blocks was lashed to the free end of 
the rope, and by means of a long pull and a 
few gentle shakes, the rope was pulled 
through the hook taking the blocks to the 



Four small holes were next bored in the 
top of the pole and the hook was lashed to 
it with twine in such fashion that, wblie it 
would stay in place, the lashings were not 
BO strong but that they could easily be 
broken. A hank of sash cord was procured 
and run through the eye of the hook, all as 
shown in Fig. 3. 

One end of a long rope was unlaid and 
the strands cut out to make a good taper 
about two feet long and an end of the sash 
cord was spliced Into the taper. This was 
in turn wound with twine to make a smooth 
connection between the rope and the sash 
cord. The taper was* then well covered with 
soap to make it slide easily through the eye 
of the hook. Fig. 4 shows this. 

It would seem that the next problem was 
to get the hook up over the top of the chim¬ 
ney, but this was very easy. We placed 
the top end of the pole on one of the guys 
and by a proper manipulation of the bottom 
end had it in an upright position in no time. 


top of the stack. The end of the rope was 
fastened to a post, a board seat was booked 
on to the tower end of the fall and we were 
ready to paint A whitewash brush on a 
long handle was used, after removing the 
rust and scale with a wire brush. 


NOVEL METHOD OF CLDfBINO TALL 
STACKS. 


Recently the steel smokestack of the eleo 
trie light plant at Canton, Pa., 100 feet high, 
needed painting. The fireman made a sort 
of kite or parachute which snugly fitted in¬ 
side the stack. He attached a string to the 
parachute; the draft in the stack carried it 
and the string with it up through the stack 
and out, the parachute coming down out¬ 
side the stack. A small rope was next tied 
to the string and pulled up, and finally a 
rope strong enough to hold a man. Then 
tackle was arranged to haul up a man to do 
the painting. 


. 
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TO BUSH FUEL OIL WITHOUT PUMP. 

Where fuel oil is burned under steam 
boilers it is sprayed with considerable pres¬ 
sure, either by'Steam from the boiler itself 
or by means of a powerful pump. Either 
^of these methods is impractical for domes¬ 
tic purposes. To bum fuel oil in cook 
stoves, John C. Quinn, of Port Costa, Cal., 



Tliniiiiiir on la OoOk Store 

has invented a system by which the oil 
Is placed in a barrel buried in the ground; 
water from the city mains or a windmill 
tank is let Into the barrel, thus forcing the 
oil up into the burners. When all the oil is 
used the water is shut off, the barrel emp¬ 
tied into the sewer, and then refilled with 
OIL 


STSIPPINO SILVER FROM PLATED ARTI¬ 
CLES. 


When a silvering operation has failed, or 
the silver is to be stripped from old sil¬ 
vered articles, different methods have to be 
used according to the nature of the basis- 
metal, says American Electrician. 

Silvered iron articles are treated as the 
anode in a potassium cyanide solution in 
water (1 to 20), the iron not being attacked 
by potassium cyanide. As cathode, a few 
silver anodes, or a sheet of copper rubbed 
with an oily rag is suspended in the solu¬ 
tion. The silver precipitates upon the cop¬ 
per sheet, but does not adhere to it. Arti- 
dee, the basis of which is copper, are best 


stripped by immersion in a mixture of equal 
parts of fuming sulphuric acid and nitric 
acid. This mixture makes the copper pas¬ 
sive, while the silver is dissolved. Care 
must, however, be taken not to introduce any 
water into the acids nor to let them stand 
without being hermetically closed, since by 
absorbing moisture from the air they be¬ 
come dilute and may then exert a dissolving 
effect upon the copper. 


SOLDERING A STRAINER ON A WELL 
PIPE. 


A New York plumber was employed to 
solder a perforated brass wire strainer over 
a 10-foot length of 6-inch galvanized iron 
pipe which was perforated with 180 holes of 
1%-inch diameter. To do the work with hot 
coppers alone would be a tedious job, as 
the perforated wire was in sections of 14 
Inches and the big pipe was cold. The Metal 
Worker tells how the man did the work in 
one-fourth the usual time. 

In addition to the seams where the ends 
met, the brass had to be soldered to the pipe 
at each end throughout the entire circumfer¬ 
ence. In order to expedite matters two 
fire pots were used, one for heating the 
soldering coppers, while the other pot w’as 
placed Immediately under the pipe, which 
was supported conveniently for the purpose. 
By this means the heat of the fire pot 
heated up the pipe so that comparatively 
small coppers were capable of soaking the 
solder into the sections so as to make a 
substantial and durable Job. 


GRINDING STOP COCKS. 


To grind a stop cock of any kind, first 
see that the plug fits the barrel before it 
is taken from the lathe. Run a half-round 
smooth file up and down the barrel to break 
any rings that may be in it; a few rubs of 
a smooth file back and forth over the plug 
will break any rings or tool marks on it. 
Wipe both parts clean. Use for grinding 
material fine moldors* sand sifted through a 
fine sieve. Mix with water, in a cup, and 
apply a small quantity to the parts that 
bear the hardest. Turn rapidly, pressing 
gently every few turns; if the work is large 
and the lathe is used, run slowly; press and 
pull back rapidly to prevent sticking and 
ringing; apply grinding sand with water 
until a bearing shows on another part, then 
use no mote new \sn\. 
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fZttt has work^ out orer the wbo!e rar- 
face. Turn npidlj. preving gently while 
turning, withdraw the plug and wifie part 
of the dirt off. and rub on the place a linle 
brown soap: moisten with water and press 
the surfaces together with all the force at 
band, turning at the same time. RemoTe 
the plug and wipe both parts clean; next 
try *he condition of the bearing bj pressing 
the dry surfaces together with great force. 
If the parts bare t>een kept together closely 
while grinding, and the p!ug Lis not mhbed 
against the lower part of the barrel, the 
surfaces will be found bright ai: orer and 
a perfect bearing obtain^ If an iron bar¬ 
rel and brass plug are used, or two kinds 
of brass, a hard a^ soft metal, soap should 
be used freely when CzlsLing up. as the 
tcudoncy to form rings Is greater when two 
different metals are used. 


mnFOSM SYSTEM OF SECTIOM UXDia 


A movement to systematize section lin¬ 
ing in mechanlial drawings has l<een start«^ 


by some of the leading draftsmen and tech¬ 
nical Journals. The accompanying illnstra- 
tion sb<»ws the markings used to dtrsignate 
materials as proposed for a standard sys¬ 
tem. These linings are now employed by 
the Contral Institute and by most of the 
^ draftsmen. 

ent wood Is about the only ma- 
rblcb all draftsmeu agree with re- 
I Bning. Glaai^ aayi The Drafts¬ 


man. is frequently shown with vertical lines 
Instead of on an angle and nearly always 
in the upper left-hand comer of the win¬ 
dow or door drawing. Asbestos could be 
repres e nted by wavy lines instead of 
straight, and can be applied to cloth, gum 
canvas or any composition material, such as 
pipe coverings, paper mach^, etc. No lin¬ 
ing should be as heavy as the outline of the 
object and yet each line should be clear and 
evenly drawn, and some of the finer work 
can be put in with a pen. 


TO CLEAIf SHOP FLOORS. 


In the Sooth Side Elevated Railroad shops 
of Chicago it has been found that the use 
of lime aids in cleaning up the shop floors 
acd in keeping them in good condition. This 
lime is simply swept over the fioor every 
day, in addition to the regular cleaning. 
Very little remains on the fioor after the 
sweeping, but it is suflicient to counteract 
the effect of the oil and grease, and to make 
it easy at the beginning of each day to 


clean up what has fallen the previous day, 
a.s well as to improve the appearance of the 

fioor. 


WELDING A BUGGY SPRING. 


The old method of welding a spring by 
dovetailing has the obvious disadvantage of 
causing a double thickness at the reiy 
point which it is desired to heat first. Bays 
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the American Blacksmith. The usual result 
is an injury to the spring by getting too hot 
at each end of the lap. A better way is to 
upset the ends weU« scarf the same as with 

( AXLE 



WSUUiie BMkanBoggj Springs 


a steel tire, then take a chisel and cut a 
groove about % inch deep across the thick 
end of the scarf. Finish both ends the same 
and see that grooves fit each other nicely 
before welding. 

Now heat the ends separately^ the same 
as you would any piece of iron and put 
your spring well In fire so you do not burn 
off the thin ends. The grooves will make 
it impossible for the scarf to slip and you 
will have no trouble in making a good weld. 
Each scarf and groove can be made in one 
beat so there is no lost time and will save 
much trouble. The scarfs on a spring should 
be somewhat longer than on an axle. Steel 
axles may be welded in the same way. 


THE PRINCIPLE OF SWAGING. 


Many smiths are apt to use too large a 
swage, says the American Blacksmith. Fig. 
1 illustrates the bad effect of doing this. 
The effect of the blows will be to cause the 




metal to move sideways in the direction of A 
B, which will cause loose, spongy forgings, 
and frequently a hollow center. To over¬ 
come, this we .should use a swage as repre¬ 
sented in Fig. 2. If we use this swage the 
metal is driven towards the center, and as a 


consequence there is no danger of the work 
becoming hollow in the center, besides it 
makes the forging more compact or dense. 


CUTTING KEYWAY WITHOUT REMOVING 
FLYWHEEL. 


A correspondent tells in the Engineer how 
he cut a keyway in a shaft without remov¬ 
ing the fiywbeel, which was constantly 
working loose. There were two keyways in 
the hub of the wheel, but only one in the 
shaft; to remove the wheel was a difllcult 
task. A tool was made of steel, about 14 
inches long, % inch thick, and 1% inch wide 
at the cutting edge A. The edge B projected 
a little way beyond A and was rounded so 
that it would not cut the hub of the fiy- 
wheel. The end c was rounded over to en¬ 
able the tool to be withdrawn from the 
hole. The key way was started in the shaft 
with a fiat chisel and this tool then put in. 
Shims were placed on the top of the tool at 



‘c 


D, so that the first cut would be about 1 /64 
inch deep in the shaft The tool was driven 
through the hub by striking on the end c. 
After each cut the tool was withdrawn and 
another shim added at D until the re<iuired 
depth of keyway was ^obtained. By this 
means the keyway w’as cut, and the key 
fitted and driven in less than five hours. 


ELECTRIC FANS FOR FROSTY WINDOWS. 


If you have an electric fan there is no 
need of being inconvenienced by frosty win¬ 
dows. Place the fan In the window, so as 
to diffuse the heated air over the glass as 
generally as possible. The same fan used 
for refreshing the air in summer may be 
used to keep the show windows free from 
frost in winter. 


FROST PROOF MORTAR. 


Frost-proof mortar may be made by tak¬ 
ing one barrel Portland cement, one barrel 
slaked lime, three barrels shaip sand; mix 
the whole dry, then add sufficient quantity 
of the carbonate of soda solution to make of 
proper consistency. The first setting should 
take place In one hour. After 12 hours good 
cement should have reached the final set* 
ting stage. 
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CONNECTING AN EXTRA TELEPHONE. HOW TO MAKE A SPARKING COIL. 

An arrangement whereby a telephone For a sparking or induction coil strong 
subscriber can connect his private office or enough to ignite paper or cloth make a 
residence on his office telephone, while sub- magnet core of a bundle of soft No. 20 iron 
scribing for only a single instrument is given wire, % inch in diameter and 6 inches in 
herewith: The office telephone set Is con- length, wrapped in two thicknesses of 
nected to an ordinary two-wire plug, P, and strong paper laid with shellac varnish for 
two spring Jacks, R and E, are provided, into insulation. Put thin wooden spool heads on 
either of which this plug may be inserted, the ends of the core wrappings, fastened 
With the plug inserted in the Jack R, the res- with shellac varnish, says the Metal Worker, 
idence instrument and the office instrument Then wind the spool with four layers of 
are connected together, leaving only the No. 16 cotton-covered copper wire, with 



CONNECTIONS FOt OmCB AND USlOaNCE DINE. 


bridging bell, B, connected to the exchange 
circuit With the plug inserted in the Jack E, 
the office instrumeut is connected to the 
exchange wires, and the residence line ter¬ 
minates at the bridging bell, B. With the 
plug removed, as sliown in the diagram, the 
residence iiiHtrumcnt is connected straight 
tlirough to the exchange. 

The provision of the bridging bell, B, en¬ 
ables the exchange to call up the office when 
the office instrument is connected to the res- 
ideiK^e line, and also enables the residence 
to call up the office when tlie office instru¬ 
ment is connectid to the exchange line. The 
plug would be withdrawn from the Jacks, 
leaving the residence connected through to 
the exchange, only over night and during 
periods when the office Is closed. 

PREDICT WEATHER WITH CAMPHOR. 

A piece of camphor gum is a very good 
Indicator of what the weather is going to 
be. If, when the camphor is exposed to 
he air, the gum remains dry, the weather 
'*Ty; If the gum absorbs moisture 
p It la an indication of rain. 


shellac varnish on each layer, passing the 
wire ends through holes in the spool head 
at the level of the last layer. Cover the 
coil with four thicknesses of wrapping pa¬ 
per well shellacked for Insulation from the 
secondary current 

For the secondary coll, wind with 12 
ounces of No. 34 double silk-covered copper 
wire, commencing by passing the wire 
through a hole In the spool head close to 
the paper winding of the primary coit 
Cover each winding of the secondary coil 
with two thicknesses of wrapping paper, 
well shellacked to make the insulation per¬ 
fect against short circuiting of the second¬ 
ary current Special care in closing each 
paper winding against the spool heads ia 
very essential to prevent burning out. Dry 
the shellac varnish as the work proceeds. 

With 10 medium sized dry batteries in 
series, a l^A-inch spark may be obtained 
l)etween wire terminals or a %-inch hot 
spark between brass balls of % inch in di¬ 
ameter. With eight Edison-Leclanche cells 
and a vibrating attachment, a brilliant 
spark effect may be had between the brass 
baUs. 
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fiEPAlRlNG THE BROKEN THREAD END 
OF AN AXLE. 


A customer came to my shop with the 
thread broken off his buggy axle, says a 
corre^;>ondent in the American Blacksmith. 
I took an old axle and cut off the thread 
end a little above the threads, drew that 



\TAPPEP OUT 
^ ^INCH 
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end down to % inch and cut threads on it, 
as shown in the cut 1 then drilled a hole 
in the end of the broken axle, tapped it out, 
screwed in the piece, brazed it, and the re¬ 
sult was a solid job. 


HOW TO RECHARGE DRY BATTERIES. 


Dry batteries which have become ex¬ 
hausted can be recharged by a very simple 
process. Remove the outer cardboard cas¬ 
ing from each cell and drill six small holes 
in the zinc casing about one inch from the 
bottom. As four cells are generally used for 
ignition purposes in connection with the 
induction coil, get four small glass or stone 
Jars an inch or so larger in diameter than 
the cells and about three-quarters the height 
of the same. Dissolve about a half an 
ounce of powdered sal ammoniac in each 
Jar, in a sufficient quantity of water to 
bring it almost to the top of the Jar when 
the cell is in it Get four cells of gravity 
^ttery and put them in series with each 
other by connecting the zinc element of one 
cell to the copper element of another. Put 
each dry battery cell in the solution in its 
respective Jar and connect the three bind¬ 
ing posts on the zincs together, and the 
three carbon posts also, by means of insu¬ 
lated copper wire. Then attach the wire 
from the zincs to the zinc element of the 
gravity batteries, and the wire from the car¬ 
bons to the copper element of the gravity 
batteries. Allow the cells to remain over 
night, and if they are of good, reliable make 
they will be found in the morning to be al¬ 
most as good as new. This process of re¬ 
charging dry batteries can be repeated at 
laagt twice and even three times, but of 
after each successive recharging. 


their renewed life will be shorter than for^ 
merly. After the batteries have been 
recharged the small holes which were drilled 
in the casing can be stopped by means of a 
strip of adhesive tape, covered with bicycle 
tire cement, and tightly wrapped around the 
zinc casing over the holes. The cells should 
be wiped thoroughly dry and then may be 
replaced in their cardboard casings and are., 
ready for use. • 


RAISING A STACK. 


I had the job to raise a stack 40 inches 
diameter and 90 feet long, writes a corre¬ 
spondent of the Wood Worker. As the work 
was done with nothing but a set of %-inch 
blocks and a barely sufficient amount of 
rope, the details may be of interest to others 
similarly situated. 

The stack, with the wire guy lines at¬ 
tached and ail swung clear of the ground, 
weighed 2,200 pounds, and had to be raised 
to the top of the boilers and breeching, at 
a point 16 feet from the ground level. This 
made a total height for the top of the stack 
of 106 feet 

The first thing to be done was to get a 
gin-pole for the stack, and as we were In 
the midst of a pine forest, it would seem 
an easy matter. But trees that will make 
good sawlogs will not make a gin-pole, for 
those that are straight enough are likely to 
be too heavy, so we were nearly a mile 
from the mill when we found a tree straight 
and slender and of the right height. 

The length of the gin-pole needed for this 
particular job was 66 feet net Taking half 
the length of the stack, 46 feet, and add 2 
feet for the overbalance, makes 47 feet. To 
this must be added the height to the top 
of breeching, 16 feet, making 62 feet. To 
this add 4 feet for block and rope clearance, 
making a net length of 66 feet This length 
will likely cause the cry of “two blocks** 
just before you are in position to slip the 
stack on the breeching, so it is best to add 
4 feet as a factor of safety, making the pole 
70 feet long. This we did, cutting the stick 
70 feet from the straight end of the top, as 
far up among the limbs as was deemed pru¬ 
dent, leaving the heavy butt at the stump. 

Next thing was to get a jack-pole to raise 
the gin-pole, and following the same line 
of calculating, it took 36 feet for half the 
pole, 2 feet for balancing, and 6 feet for 
clearance, making 43 feet for the jack-pole. 
This was easily obtained near the larger 
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pole, end when the two were brought to- 
pettier it was a fair load for an ox team. 
B«c we were miles away from the camp of 
loggers and ft would take two days to get 
a team; meantime work was waiting on that 
suck. 

fyne of the mill **dollies,** or rollers, was 
dragged out to the poles, and turning the 
doiile over, the two poles were lashed to it 
at a quarter of their length. With the tackle 
and ^ feet of line, long hitches were taken 
from tree to tree, and the two poles ridden 
Into camp in three hours, over a space of a 
mile, up and down hill and around curves. 

Arriving at the mill, it was the work of 
but two hours to get the poles up and the 
stack In place, when the raising was ac¬ 
complished with a windlass made of a piece 
of one of the poles set l>etween two trees, 
turned by handspikes, and in seven hours 
from the time the poles were cut a mile 
distant from the mill, the stack was up and 
the guys fastened. Be sure your guy 
ropes are long enough; if not, you are very 
apt to drop the stack before it is in place. 


WOODEN GASKETS FOR STEAM BOILERS. 


An engineer In the south uses, for his 
steam tx>iier hand holes, gaskets sawed out 
of %-inch white pine boards. They have 
to be screwed up about twice when heated 
up, and when taken out are about 5/16 inch 
thick. As they are cheap a new one is put 
in each time the boiler is cleaned. 


CALKING BOILERS. 


If leaks develop in gaskets the bolts hold¬ 
ing same should be tightened; if in seams 
or rivets, so that the water spurts out, the 
pressure should be dropped not to exceed 
50 pounds for high pressure boilers or 25 
pounds for tubular boilers, and then the had 
places calkwl with the pn'per tools. It will 
do no hurt and is even safer to let the pres¬ 
sure off almost entirely before calking, and 
this is especially desirable if there are sev¬ 
eral leaks or continuous leaks in seams. It 
should never he attomptiMl to ealk a boiler 
under full water pressure, as the boiler 
is then under heavy strain, and, iK'lng full 
of water, is especially rlghl, and a sharp 
blow may start serious leaks in sevenil 
places at once. Raise the pressure again, 
watching the seams as before, and repeat 
the operation until the pressure is raised to 
about 50 degrees above the regular steam 


pressure at which it is to operate, without 
having any metal-to-metal Joints running or 
spurting water. A small seep or sweat is 
allowable, as these places will close up as 
soon as the boiler is heated. All this ta 
really the business of the boiler erector, but 
sometimes the engineer in charge is sup¬ 
posed to do all this himself. 


SIMPLE AND SAFE STORAGE OF GASO¬ 
LINE. 


A dealer who handles'a large amount of 
gasoline at retail pat in the system Illus¬ 
trated below, and finds it very satisfactory. 



The tank, which in his case holds 10 barrels; 
can be placed under ground in the street 
or back yard. A cock is placed at the end 
of the force pump. 


FILING CIRCULAR SAW TEETH. 


A writer In the Wood Worker gives his 
experience in filing the teeth of a circular 
saw, which was a new one with teeth of 
the usual shape. Fig. 1. I wanted to use an 
emery wheel, for my limited experience had 
been confined to ordinary filers’ common 
work, and I proceeded to file, maintaining 
the shape pretty much as I found it, but of 
course, put on a bevel. The foreman put in 
an appearance after I had filed about a 
dozen teeth, and made several vigorous re¬ 
marks about my "pernicious activity,” 
spoiling the saw, etc. Under his directions 
I went ahead again as follows: The first 
proceeding was to reduce the teeth to a 
shape about like Fig. 2, by either raising or 
filing. By filing it was preferable to make 
them like Fig. 3, all teeth being filed square 
across, and level. After they had all been 
nnluced to a general resemblance to Fig. 3, 
the saw was placed on the mandrel and care¬ 
fully rased off with an oil-stone, hard brick, 
or piece of emery wheel. When every point 
touched, the filing proceeded, the file being 
held only a trifie lower on the handle end* 



and pitched back until the teeth showed 
like Fig. 4 . The bevel in most of the saws 
was very slight, and the front side of the 
teeth nearly perpendicular with the radial 
lines of the saw. These saws cut fast, did 
not “howl,** and when properly set made a 
surface nearly like a block plane. 

After 1 had succeeded in demonstrating 
my ability to make saws go his way, I still 
maintained I could make a rip saw go fully 
as well, and with leas cxi>enditure of time, 
by griming Instead of filing. One day, 
somewhat to my surprise, they brought me 
in a bevel-edge emery wheel. I had a new 
12-lnch saw, with teeth about %-inch apart, 
which had never been filed. I straightway 
and with much glee proceeded to fix it up 
on the wheel. I had a lot of sawing to do 
In 2*lnch pine, making small slabs about 
8/16 inch thick, and it was necessary that 



they should be very smooth on both sides. 
In most cases they looked as if finished with 
a wide smoothing-plane. 1 also won out in 
an argument to the effect that the number 
of teeth in a saw was of importance mainly 
In the point of speed of cut That is, it is 
not essential that teeth should be very close 
together In order to do smooth work. For 
Instance, in ripping, teeth like Fig. 5 will do 
as smooth work as Fig. 6. For speed, how¬ 
ever, the coarser the teeth, and the more 
gnll^ the faster the stock can be crowded 
against the saw, the cut, of course, being 
pretty rough. A shallow, stiff tooth, nicely 
set, will cut as well as a planer saw, and 
much easier, according to my experience. 


PRACTICAL HINTS ON FIRING. 


Different methods of firing are shown in 
the accompanying illustrations, says Power. 
Ilg. 1 Is a longitudinal view of a furnace 
the coal high at the center and fall- 
sv rapidly towards the furnace door 


and bridge wall. Fig. 2 is a cross-section 
of Fig. 1 and shows the coal high at the 
center and thin towards the furnace walls. 



no. X. 
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mK2a#ad of firing is known mm the 
is very wastefaL Fig. S 
4 m|>rvfement over Fig. 1 and is known 
^ 'vedge,** with the large end near- 

^ f.itziaLfst door. Fig. 4 is the reverse 

^ > ^bowing the wedge with its large 

the bridge wall. 

4 re many engineers and firemen 
^ believe in the wedge method. 

Fig, 3, others Fig. 4. 
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However, the wedge shows the least resist¬ 
ance to the air at its thinnest end, which 
admits of a large volume of cold air, first 
assisting to cool the boiler and surronnd- 
Ings at the thinnest end and then being 
heated to the proper temperature at the ex¬ 
pense of the thickest portion of the fire. 
Fig. 5 is known as the “scoop method,*' 
which shows the coal high at the furnace 
walls and becoming gradually thin towards 
the center. This method is not an improve¬ 
ment over the wedge, but is an improvement 
over Fig. 1, providing its center is not 
too thin. Its bad point is, the center being 
thin admits large volumes of cold air, which 
lead directly to a loss of fuel. Fig. 6 shows 
the “pancake” method of firing, in which 
the fire is maintained at the same depth all 
over the entire grate surface. In this 
method of firing, the resistance offered to 
the atmosphere in flowing through the coal 
is almost equal; hence a greater uniformity 
of heated gases strikes the boiler and passes 
over the bridge wall, to be carried through 
the tubes and delivered to the chimney with 
the greatest amount of heat extracted by 
the heating surface. In some instructions 
printed for the use of firemen they are told 
to carry a light fire where the draft is poor 
and a heavy fire where the draft is good. 
The writer is of the opinion that these In¬ 
structions were printed for plants where no 
dampers existed. 

A very handy tool is shown in Fig. 7 for 
leveling off the fire. A piece of %-inch pipe 
long enough to reach the bridge wall with 
a H-inch tee screwed on one end, to which 
is fitted two pieces of ^-inch pipe about 14 
Inches long or long enough to go across half 
the fire. By sliding this tool along the top 
of the fire we can keep it very level and free 
from humps. Some firemen spread the bank 
with the rake. This is a very good tool to 
use in spreading the fire, as It affords an 
opportunity to pick out any clinkers or dirt 
during the operation. Fig. 8 shows a fur¬ 
nace fitted with a “dead plate” at the rear 
end of the grate bars, as shown; if we bank 
the fire as shown we can push back the 
tiunk on dead plate and haul out all ashes 
and clinkers without danger of mixing them 
into the bank. This method is superior to 
tmnking at the bridge wall, as it enables 
us to spread the fire Immediately after 
hauling out the ashes, besides there is not 
■o much coal lost in “Jumping" over the 
>11 during Ite operation of coaling 
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CORE-DRAWING MORTISING CHISEL. 


A writer in the Wood Worker thus de¬ 
scribes a handy tool which any mechanic 
can easily make. 

Take an ordinary chisel and file the bot¬ 
tom of groove a trifle wider than top, as in- 


4 ) 



dicated at C In sketch, and a trifle wider at 
A than B, he will have no more trouble with 
tight cores. A long bevel on Inside edges, 
as Indicated by dotted lines, also blunt 
bevel on lips, will greatly improve the draw¬ 
ing qualities of the chisel. 


ATTACHING A LIGHT WATER-JACKET TO 
GASOLINE ENGINE. 


In a paper read before the Institution of 
Mechanical Engineers, London, Capt. C. C. 
Longridge described a novel, but simple 
method of attaching a water-jacket to the 
cylinder of a gasoline engine. Referenoe to 




the cut, Fig. 1, will make plain the follow¬ 
ing explanation: A the cylinder; B C studs 
^ng cylinder head and frame; D iron 
ring forced over the cylinder head 
T^ed to receive the Jacket; E steel 
et; F F copper wire calked into 


groove; black surfalces represent solder If 
added. 

He also describes a new combined inlet 
and exhaust valve for gasoline engines. Re¬ 
ferring to Fig. 2: The exhaust valve E is 
recessed to receive the Inlet valve D. F the 
cap of the exhaust valve .spindle, is actuated 
by a two-to-bne shaft and rod, not shown. 



I is the exhaust valve spring; H a. weaker 
spring for the inlet The shock of the ex¬ 
haust spring closing, bounces the inlet valve 
at the same moment. The inlet valve stem 
is fluted, as shown in section across A B, 
forming channels for the charge to the head 
of the valve. 


TO KEEP INK BOTTLE IN DRAWER. 


To keep the ink bottle, which is only used 
occasionally, alw’ays handy and at the same 
time out of your way, says the Draftsman, 
fasten a piece of pine about 1 inch thick 
and 2% inches square, with a hole in the 
center the size of the bottle, in a corner of 
the instrument drawer; there is no danger 
of tipping the bottle over here and it is al¬ 
ways ready for use. 

- 

The turning on of a closed electric light 
has been found sufficient to Ignite vapor 
ether when in a small room. 
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ItEPAIBIirG A RANGE BOILER. 


An Ingenious metlu>d of stopping a leak 
in a range boiler, which was too large to 
solder, is described in the Metal Worker. 
The plumber made a perfectly round bole at 
the point of leakage, and large enough to 
take a %-inch bolt with a soft washer in 
the Inside. The bolt and washer were se¬ 
cured together and dropped into the boiler 
through the hot water opening at the top. 



a piece of thread Ijelng tied to eaeii end of 
the bolt The lower end of thread was then 
fished out through ttie tu/U*, with a wire; 
the bolt drawn through and anottier w/ft 
copper w'nMher put fu th<- outvlde. 
was fn^ly iiw*«l ami the waahera set op 
tight by tightening the nut 71^ moio 
scheme can he work<*^! In memjlffg pip*a 
tanks wiien* the utuunul la t/x/ ti,iu to 
tap and plug. 


ATTACHMENT FOR LONG FILM 


The file nttachiuent IJlustrafed 
Is soiuetlilng whh'li I find very 
pecially for heavy work, ao/h as 


filfug, says a writer in the American Black¬ 
smith. 

As is clearly shown, the device consists 
simply of a %-inch rod, one end of which 
is bent to hook over the end of the file, 
while the other end passes through a hole 
in the handle and is threaded to receive a 
nut. By placing a block under the rod and 
tightening up on the nut, the file may be 
given a slight bow downward. This opens 
the teeth and makes the file cut better. In 
my opinion, also, it will last longer. 


A TOOL BOX ELEVATOR. 


The accompanying drawing shows an ar¬ 
rangement that will enable the miller to 
have his tools on any fioor he desires by 
simply pulling a rope, says the American 
Miller. The device consists of two sheaves 
on which a rope is placed. A tool box is 



fA«f#>tiiAd to ttie rope, to run between two 
On the oi)i>oHitc side of the 
« wHglit Is placed to balance the tool 

9m. 



jOEVICE FOR WASHING OVERALLS. 


In the boiler house of the Union Steel 
Co., at Honora, Pa.« the men have con¬ 
structed a device for washing overalls, 
which will take the dirt and grease out of 
the worst possible specimen, and do it 
quickly. The sketch shows the machine. 

The overalls are put in and the lid is 
closed, a fine stream of cold water is turned 
on, the live steam is started and they are 
then left to wash themselves. There must 
not be over an inch of water in the bottom. 


machine and noticed that a considerable 
incipease of power accompanied the exhaust, 
and decided to see what gain there would 
be in cutting out the mufl9er of my 12- 
horsepower Packard. I placed a T in the ex¬ 
haust pipe and to this connected a 1^-inch 
brass blow-off valve with lever con¬ 
nected to a foot button. I also coupled on 
an elbow so that the blast is directed back¬ 
ward and does not stir up a dust. Just as 
I got the thing finished I noticed in the 
shop a tug-boat whistle with a bell 5 inches 
diameter and 12 inches long, that exactly 



The live steam strikes the cloth and carries 
it in the direction of the arrows to the 
sheet tin. The cloth is compelled to fol¬ 
low the curve of the tin up and around. 
Then it drops in the stream of steam and 
water again, and so on. As it works in 
practice the cloth is passing around the tin 
continuously, being kneaded and turned In 
the hot water until It is perfectly clean. 
No soap was used, yet no doubt it would 
have shortened the time. An ordinarily dirty 
pair of overalls would be cleaned in two or 
three minutes. The box is about 4 feet 
long, 3 feet wide and 2 feet deep, but could 
perhaps be made smaller without harm. If 
too much water is used in the bottom, the 
steam tears the cloth Instead of moving it. 


WHISTLE FOR GAS ENGINE. 


The most strenuous thing yet in the way 
of an alarm horn for automobiles has been 
discovered by S. W. Rushmore, of Jersey 
City. Beside It the shriek of the fire boat 
Is like a child’s whistle and the fog horn 
Mold be Inaudible if they were blown 
>neouBly» Hr. Rushmore thus tells 
mobile Hai^izine how he came by 
HZ 

m nufler of lay Wlnton 


fitted on the pipe. I screwed it on, as per 
sketch herewith. 

“When tlie relief valve was opened the 
whistle let out the most unearthly shrieks, 
showing that as the whistle was set for 
100 pounds steam the initial pressure of the 
exhaust in the pipe leading to the muflSer 
exceeded that amount. Each shriek was ap¬ 
parently of shorter duration than the length 
of a stroke and I thus argue that the ex- 



Coneotion of Whistle 


cessive Initial back pressure is not due to 
any defect in the muflaer but to the inertia 
of the gas In the pipe leading to it. 

“The thing is a great success in waking 
up truck farmers that I meet on the road, 
before they know what they are up 
against” 
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A WATEBPHOHE. 


Thifi iFimpUr but eff^nire izuftrament de- 
tv^ leakJK in r#fr^. TIjc* 

Pisces tbe eitd of the rod ag 2 Uiist the pipe 


scum that has worked through into barrel 
No. 2 will run out through the pipe con¬ 
nection into No. 1. The cold water feed 
will then wash out barrel No. 1. Of course 
valves may be put in the bottoms of barreis 



The WatOTpbone 


and holds the “phone** to his ear. If there 
Is any flow or drip it will be distinctly 
heard. 


APPARATUS FOR REMOVING OIL FROM 
EXHAUST STEAM. 


A simple, home* made device for remov¬ 
ing oil from tbe condensation of exhaust 
steam Is described by a writer in Steam En- 
ginc^eriiig. 

This apparatus Is to be used where the 
returns come through steam traps. Get 
three whisky barrels and connect them by 
IV 4 or l>/^r-ineh pipe, ns shown in the sketch. 
The drips from the traps flow into barrel 
No. 1. The barrels are open at the top, as 
no pressure is curried in any of them. 


WTien all the barrels fill to the water line 
indicated, the oil and scum will be taken 
off by the overflow pipe B; if enough water 
does not come from the drips to keep tbe 
barrels filled to the water level, the de- 
flclency is supplied from the cold water 
pipe C. By opening the valve A, barrel Ko. 1 
'«*niined out, and alao any oil and 


Nos. 2 and 3 to drain them completely, but 
1 do not consider it necessary. 


A HOME-MAD^S TUYERE. 


I have for several years used a simple 
contrivance for a tuyere in my forges, and 
they have given every satisfaction, says a 
correspondent. Take a piece of heavy gas 
pipe about 1V4 inches in diameter, long 
enough to reach from one side of the 
forge to the other. Enlarge one end so 
as to receive the point of the bellows well, 
and other other end is brought even with the 
opposite side of the forge. Drill a %-inch 
hole at the point where the fire is wanted. 
Imbed the whole tube at the usual depth In 
the forge, covering all parts (except fire¬ 
place) with brick or clay, or 
both, and leaving a sufficent 
space for the fireplace. Insert a 
wooden plug at end of tube. 
After using for two or three 
weeks, some cinders will get in 
the tube, then simply remove 
the wooden plug, and using a 
rod with a small hook at the 
end, scrape it out clean. When 
good coal is used, such a tuyere 
will last for many years and 
stand quite heavy heats. 
The Joints between bellows 
and t ube make airtight wth putty. 


A cooking pot is the first iron casting ever 
made in the territory which now constitutes 
tbe United States, it was made at a small 
blast furnace near Lynn, Mass., in 1641. 
Tbe furnace used charcoal Cor fuel bad bor 
ore and uaed oystar abella as box. 
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REMOVING OBSTRUCTIONS FROM 
DRILLED WELLS. 


To reuioTc a faat bucket from a drilled 
wdL If you know the Inside diameter of 
tile bucket, take a piece of square Iron that 
win fit the bucket tightly. Taper the Iron 
60 it will easily enter 
the bucket, and with a 
chisel cut barbs in each 
of the four comers. When 
the Iron is driven Into 
the bucket the barbs will 
catch, and unJess U be 
stuck very fast, the bucket 
can be drawn up. 

For removing pipe, take 
a piece of easing about 3 
feet long, rivet a piece of 
heavy wagon tire to each 
side of pipe, about 3!i 
feet long, and bring this 
together at the top, fast¬ 
ening to a snialler pipe, to 
which the rope la to be 
fastened. By driving 
this down over the pipe, 
the Tatter will wedge be^ 
* tween the side Irons and 

j 11 in this way the pipe can 

be removed* See illustra¬ 
tion 

If this falls, take an old 
car spring or any good 
spring steel that is large 
enough to make two Jaw’s sharp on the end. 
Rivet these on the Inside of the casing at 
the bottom, so that the Jaws reach up in¬ 
side the casing^ and come nearly togelher. 
When forced over the pipe the Jaws will 
catch, and the pipe eon easily be removed. 


TO nxMOYn 
PfF^niO I'ROM 
ptt p.TJgft WSLXib 


TWINE HOLDER AND KNIFE 


The American Aliller describes a home¬ 
made device, easy for any one to construct, 
which saves labor where much tieing Is 



iusaut Ajii> 


done with string* The writer says: **For 
baiidle use a piece of hardwood 4 Inches 
long, 1 inch wide and % inch thick* and 
romul off the corners. For the k*iife 1 used 
a piece of an old table knife and drilled 
holes through the handle and blade for 



rivets. In about the center of the length 
of the handle I bored a bole In line with 
the hladi% and then another hole fi’om the 
end of handle until It connected with the 
cross hole. 

To thread the knife I bent up a wire hook. 
This I Inserted in the hole B, pass ml the 
end of twine up hole A and drew it out at 
B by mcana of Uie hook, then passed the 
twine around to A and drew it out at C* 
wlien it was ready for use, l use tidy liall 
twine, arid after getting the tool threaded 
can use the whole ball without entUng otf 
more twine than is needed for tach s*ack as 
It is tied. To use, take the knife In the 
left hand, with twine from ball end l>e- 
tween the second and third finger.^ and 
proceed to tie the customary knot, which 
every miller should know how to make* 


A GRINDSTONE SCORCHER. 


A new use for btcycles has been dlscov* 
ered. It Is to run griuilstoncs with them. 
John Anxjwood* the first to transform tho 
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wheel Into this useful piece of mechanism, 
tells the American Blacksmith how It is 
done: 

"I had the frame of an old bicycle and 
used It in connection with the stone. I 
first cut out the middle brace of the bicy¬ 
cle and with a 2 by 4 timber made the rear 
support. Next I stapied the front of the 
bicycle to a stout post and then made the 
frame of the grindstone. I braced the 
bicycle frame underneath. By cutting the 
spokes out of the rear wheels I secured the 



A Qrlzidstont SoorolMr 


small sprocket. I then fitted a small piece 
of wood into the square hole of the grind¬ 
stone, bored a hole in the wood the size 
of the sprocket axle and fitted the axle to 
the stone. 1 cut notches in a piece of iron 
for the axle to rest in and nailed the iron 
to the frame. As the stone was quite high, 
it was necessary to obtain two chains and 
put them together. 

"The machine is now a handy ball-bear¬ 
ing grindstone, which runs at lightning 
speed and costs but little to make.” 

SIMPLE DEFINITION OF COMPOUND 
ENGINE. 

A compound engine is one having two . 
or more cylinders, usually two, however, 
a high pressure cylinder and a low pressure 
cylinder, the latter being the larger. The 
steam from the boiler enters the high pres¬ 
sure cylinder and after performing a certain 
amount of work, it is exhausted into an in¬ 
termediate vessel or cylinder, called a re¬ 
ceiver, whence it is admitted into tlie low 
pressure cylinder; after performing a certain 


amount of work in this cylinder it is al¬ 
lowed to escape into the condenser, in a 
compound condensing engine, and into the 
atmosphere in a non-condensing engine. 

LEAD FILE HANDLE. 

A correspondent of the Wood Worker 
gives directions for making a file handle 
which is worth trying. 

Turn up a file handle, cutting away a re* 
cess on end for ferrule, skip back about % 
inch, cut another groove, and then after 





connecting these with a couple of "bias” 
channels about the same width as grooves, 
wrap a piece of paper around shank and 
pour in babbitt metal. 

SIMPLE PIPE HANGER. 

A very simple pipe hanger is being put 
on the market consisting of a lag screw 
and yoke, a nut and a hanger band. The 
bands are made of spring steel and the 



New Pipe Haliger 


yokes of malleable iron. The hangers are 
made to carry pipes of from two to six 
inches diameter. 

ELECTRIC POWDER THAWER. 

In an Idaho mine lighted with electricity 
the chief engineer has devised an arrange¬ 
ment for safely thawing his powder, which, 
on account of the extreme cold in winter, 
frequently freezes. The Mining and Scien¬ 
tific Press describes it as a magazine 5 feet 
long, 4% feet high and 2 feet deep, set on a 
stand 22 inches above the floor of the mine. 


\ 
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The powder is placed in galvanized iron 
trays which are placed on the shelves. The 
trays are partly filled with sand. A venti¬ 
lation at the tops allows gases to escape, 
and two thermometers indicate the tem¬ 
perature, which should be from 70 to 75 de- 


The braces are made of % by 2-inch oak and 
nailed on with 6-d common nails. Some 
users prefer to glue on a solid triangular 
piece instead of nailing on the strip. One 
nail to facilitate putting bracket in place, 
and two screws to hold it there, provide a 



gj'ees F. Air is heated in a "stove,” which 
is a galvanized iron drum containing 30 
colls of No. 22 tinned steel wire—German 
silver wire is better, but more expensive. 
The drum is open at the bottom and stands 
on porcelain knobs to secure insulation. 
A voltage of 400 is used. Three hours are 
required to thaw the powder. The tem¬ 
perature must not rise above 80 degrees. 


FLOOR BRACKET. 


Chas. Cloukey in the Wood Worker tells 
how to make a floor bracket for gluing up 
circles or other bent work of somewhat lim¬ 
ited width. The vertical and horizontal 
pieces are %-inch oak, ^ inch wider than 


neov Braoksl for Qlwlng 

the Jaws of the handscrews to be used, and 
d make the bracket about 7 by 10 
‘ t ordinary work. It is weil not to 
oqr ptocea too long, as they ob- 
”iiil Into a very small circle. 


simple method of fastening. Once when 
we were crowded for floor space, a work¬ 
man attached the brackets to pieces of 
plank, and after the hand-screws were in 
place, stood the whole business up against 
the wall to dry. 


' A CHEAP COMPASS. 


To make this inexpensive compass all 
that is needed is a large cork (or rubber), a 
piece of stiff wire and a short pencil. The 
wire should be about 8 inches long and 
should be bent to a right angle one inch 



from the end, and the end sharpened. The 
pencil is fitted vertically in the cork (or 
rubber), and the latter clamps the wire 
tightly and may be moved in or out to make 
a small or large circle, as desired. 


TO POLISH BRASS. 


Smooth the brass with a fine file and rub 
it with a smooth fine grain stone, or with 
charcoal and water. When quite smooth 
and free from scratches, polish with rotten 
stone and oil, spirits of turpentine, or alco¬ 
hol. 












HOW TO MAKE A PLUMBER'S FORCE 
PUMP. 
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USEFUL COMBINATION TONGS. 


\ 


With the aid of a piece of lH*iBch tubing 
and a piece of round oak or ash a plumber 
maj make his own force pump that will 
answer every purpose for removing stop¬ 
pages from Itasins and waste pipes. The 
tubing should be about IS inches long and 
maj be made from pipe left over in fitting 
up a closet. An old thimble from a wash 


A useful pair of combination tongs which 
any smith can easily make is illustrated 
herewith. The designer says: The tool 
shown I find of use ns a pair of tongs, clip 
tie and bolt head holder, both at the fire and 
at the vise. The Jaws have a half round 
swage crease sunk on the inside of each. 
About one-eighth inch from the outer end 
of each, I sink a transverse or cross crease 



- 18 ^ -—--/•-j*- 

A Home Made Farce Pump, 


tray can be soldered on one end of the tube 
for the nozzle. The piece of round oak or 
ash serves for the plunger. It should have 
a handle extending about seven inches be¬ 
yond the chainbor. Around the lower end, 
says the Metal Worker, a recess should be cut 
about K* i«ch wide and % inch deep, to be 
fllltHl with twine or lamp wick, to make it 
fit the chamber tight If the nose of this 
is put into a stopped-up waste or service 
pipe and the chamber filled with water a 
considerable force can be developed to dis¬ 
lodge the stoppage*. On the other hand, a 
very strong suction can also be* brought into 
effect. Such pump is also very handy for 
absorbing the water from hol<>s around a 
drain pipe while making calktKl points, or 
for free'ing a main wln‘n» water collects. 


A HANDY TOOL. 


A correKpond(*nt of tin* Illacksrnith and 
Wheelwright sends that paper a skelidi of 
a tool that he uses as a lire puller. If tho 
reader will note Its constructlcm he will Hi*e 
that it can be uh<h1 In a great variety of 


suitable for receiving the edge of the bead 
of a bolt. As it is deeper in the center than 
on either edge, it holds a short bolt firmly 
in the fire or in the vise when welding, cut¬ 
ting threads, taking off nuts, or running 
down nuts on plow bolts or carriage bolts. 
This is done without damage to the beads. 



The ends of these tong handles are made, 
one hooked, the other fiat, straight and fit¬ 
ting inside the hook of the other handle. This 
forms a clip tie. Such tongs will be found 
a combination wliich will save a blacksmith 
many steps during a day’s w’ork looking for 
the tools which it combines. It will also 
hold flat and round iron. 


To make transfer paper, take two ounces 
of tallow, one-half ounce of powdered black 




sttoattoni whew It Ic neccMarjr to “jreniC 
and meb altoatlons oecnr la 
CmIoiIm ■omflUinfi The doriet it tUar 
pteiHittoiit 


ised oQ and 
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A HOME-MADE BOLT CLIPPER. 


HOME-MADE FOOT-POWER HAMMER. 


J. D. Arrowood says that any blacksmith 
can make the bolt clipper he describes. In 
making this clipper, he says, I take two 
pieces oi tool steel % by 1^ inches, forging 
them, as shown in the sketch. The handles 
are to be formed from pieces % by 
inches in size, and for this common iron 
will do. They should be about 30 inches 
long as indicated. Half-inch holes are then 



put in the blades and handles at the proper 
points as shown, using steel bolts or rivets 
for holding. After the steel jaws have been 
brought to the proper shape they are to be 
hardened and brought to a blue. In tem¬ 
pering great care should be used, as only 
the cutting edge is to be tempered. The 
size here described Is suitable for ^/s-inch 
bolts and under. 


A home-made foot-power hammer easily 
constructed and inexpensive, is described in 
the American Blacksmith. It is the inven¬ 
tion of L. Van Dorin, but is not patented 
and may be used by anyone. It can be ad¬ 
justed to strike any point on the anvil; 
works easily; and the hammer can be re¬ 
moved in half a minute. The maker says: 

The base A, is of pine, 6 by 8 by 34 inches, 
and to it are attached two standards B. 
These are also of pine 2 by 3 by 30 inches, 
and are braced by the rods C. The foot 
lever, of ash, by IVS inches and 54 inches 
long, is hinged 12 inches from the foot plate 
end, so as to fold out of the way when not 
in use. Two angle irons with through bolts 
serve to secure the standards to the base, as 
clearly shown in the engraving. On top of 
the standards are placed the joined boxes, 
1% by 2 by inches. These I make of ash, 
in halves and secure by small strap bolts. 
A stirrup, represented in the drawing by D. 
sits over the base to hold it steady, and is 
Itself held by four eyebolts screwed into the 
floor. The lifting spring which I use is 20 
inches long over all, with capacity for 
swinging a 12-pound sledge, or 100 pounds 
lifting power. 

The two pulleys EE, are connected by 
leather straps, one with the treadle and the 
other with the lifting spring. The lower 
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<#» tb^ shift P. To It ore iilso fiietefii'd two 
kbwki. Mm mrrjtog the ilinlice honuiitT 
boiwll# il, md Uiit other bairlmr bolted to It 
•#o |>tof^ frofo an old boaior inrlntf. Tldi 
ifrlkfw s Iduck on tlie baas, tiriairliii: tUo 
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f<yp|tt WT PRACTICAL EXPAJIfflOIf 
JOINT. 


A%s of elpaniLni jolot •**• 

111 Iho p*iWir |»u»il ttf Ihs 
f of Newark* Tbl#t** #i 

wit»rtr •Cenm at tt& i*-# 

wHHts- IllHr fo t/itio Iwirmrpu^er of . 


Tlie jrteam tnnins arc email, 14 Irehei, nnd 
the engines are fed from a 12*liicli line* 
Near the throttle of eneh engine is plaenl n 
rocoK^er with capadty three times tlifit of 
the high pressure eyUnder. This fnsurett an 
ntiuuUaiice of steamj nnd the drop froip 



&(piJI4jOQ 

Ijoller to engine Is only three and one-half 
pounds. The expansion joints are unlQue, 
being made up of oIIjows and serewetl nip¬ 
ples, as shown In tlio cut The Joint Is very 
flrxihle. and contrary to what one tulgtit 
8U[>iK>Be, does not lenk steam. 


SHOWER BATH FOR ENGINEERS. 


A WTiter Jti Tlie Engineer tells Imw bo 
made a shower Kith for use at the staUon, 
He says: It is plaetHl in one corner of Hie 
tiiisement ntul consists of a pipe piped In 
the city water ns at M. A vnlve Is placed nt 
A. Tim pipe la connected with steam pipe 
at B. Tlie end of the pipe is made in u 
circle as at E. and Is capped as at R. Tho 
circle Is drilled all the way around with 
%-ioch holes, as shown. N la a steam pipe 
wllh a valve at A. WTien ready to take it 
lialh open both valves m as to get the Tvater 
the right tempera lure and then all that is 
neccasary la to step under^ the water wUJ 
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cli'cle required, place the clamp on the pipe 
In the vise as shown in Fig. 3, and make the 
clamp as shown so that the end of the small 
pipe to be bent can be placed in the part of 
the clamp at B. 1 have found It is best to 
first heat the pipe, if brass, to a dull red. 
This can be plainly seen by holding it in a 
dark place; let it cool and it can then be 
bent easily into a circle. 


WHEEL PAINTING MACHINE. 


In factories where buggies and wagons 
are made many parts of the vehicles receive 
their coats of paint by being immersed in a 
tank of paint. Here is shown a recent in¬ 
vention for treating the wheels. The wheel 
is suspended in a covered arched hood and 
the wheel dipped in the paint tank. Then 
it is raised out of the paint and the wheel 



rapidly revolved by means of a hand crank. 
The surplus paint is thrown off against the 
hood and runs back into the tank to be used 
again. 


home-made pump regulator. 


All sorts of devices are in use to regulate 
the pump for a tank supply. A writer in 
the Engineer, who had tried both the string 
and electric telltales with poor results, 
worked out n good one which be described 
as follows: 

“The discharge from the pump entered the 
bottom of the tank, so I placed a tee in the 
pipe and a short piece of pipe to bring the 
regulator near the steam pipe. On this was 
* a by 2 by 1-inch tee. A piece of 
e 1 Indi long was placed in the 
ethm to form the body of the 



Keeps the Tank Kan 

regulator, at the top of which was a re¬ 
ducing coupling with a ^incb close nipple 
and a reducing coupling on each end to 
form a stuffing-box for the piston rod. In 
the lower end of the tee is a reducing bush¬ 
ing, and close and reducing couplings to 
form a stuffing-box, as in the other end. The 
inner coupling on this end is carried up as 
far as possible, so the piston can not close 
the inlet. The piston is made of lead with 
a rubber washer on the bottom to keep it 
tight The upper rod is fastened to the valve 
that gives the pump steam, closing it when 
the tank is full, and opening it when water 
is taken out. The lower rod is used to place 
on the weight to balance the pressure in 
height that is wanted in the tank. When 
the tank is full the water pushes the piston 
in the regulator up, which causes the rod to 
close the steam valve and stop the pump. 
When the water is drawn from the tank 
the piston falls and the pump starts. 


APPARATUS FOR COPYING DRAWINGS. 


Twenty years ago the blue print drawings 
now made by the thousands, were seldom 
seen, and not favorably regarded by many 
European engineers. Hand-made drawings, 
made one at a time were considered better 
and usually insisted on. A .correspondent 
of the American Machinist tells of a simple 
home-made device he used, when given a 
job many years ago, to reproduce 100 copies 
of the same tracing, to be “band-made draw¬ 
ings on white paper.” He says: 
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liirr* of a •Ira'^Ir.s Vi.'ir»l I La'l an open 
of soft ii*t'j whirh was 

• of ifla-s ato fliiJili it!i the 
■; .. -vorMl. The trla-s v.ha larger than 
- of xhf* dra'.vlrijr, !»iit smallf^r 

■ .• -o that the orij'inal 

■ i] .r. pla.-erl on rU*- t'h'i«s aiul the 
• ■* '..fj ovi-r it an^l fastened l)y 
. H in the soft-wood frame. 
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--f-ar.-. !s a colorless, eipanslre. invisible 
ar.f! is produced by heating water or 

o’’her 

The * Of steam and heat are there- 

f'^re ■:erj closely connected. We cannot 
haTc without heat, neither can we 

have Lefit wit.hout motion, and this is one 
of factors of usefulness to man¬ 

kind. ^riT ‘•team engines then are in reality 
h**at eri^Ir.^s. and the steam is the medium 
l»y wh>h The heat is carried from the coal 
to c^jiLplet'sJ work at the engine cylinder. 
We say st'-am is an expansive fluid, and in 
this expansion is its great factor of use- 
fulLe.ss to ns. If we take water at 32 de- 
gr<fes F., and add 180 heat units to it, under 
one atriJOsplif*ric pressure It bolls, and Its 
temperature is 212 degrees F. Vp to this 
point we can measure the heat with a ther¬ 
mometer; this is called the sensible beat 
of steam. We also have what is csilled the 
latent (or lost) heat of steam; this cannot 
be measured t)y the thermometer and comes 
about in the following manner: 

If we take one pound of water at 32 de¬ 
grees F. and apply a fi.xed and known quan¬ 
tity of heat to it until it boils, we will as¬ 
sume that it tal:«*s 20 minutes, and we 
have supplied the water 180 heat units, 
which, adiled to the 32 contained in the water 
at the start, makes 212 degrees F. or beat 
units, and is the sensible heat of steam at 
atmosi)heric i»n*ssure. N«)w let us continue 
tile same (iiiantity of heat per minute until 
all the water has evaporated into steam and 
we will then tiud that it lias taken five and 
one-third times as long, or 10 minutes, to 
do this work. Consequently we have used 
live and one-third times 180. or 9C0 heat 
units; or, to Ije exact, it is 966 heat units. 
Now the teiniM*rature of tlie steam is the 
same as the water from which it was evap¬ 
orated, or 212 degr<‘f*s F., and this 966 heat 
uiilt.s is the latent heat of steam at atmos- 
jiluTlc pressure. All steam 1ms a sensible 
heat corn-spondlng with (he temperature of 
the water It Is evaiiorattsl from. If you boll 
water uiidiT u pressure of five atmospheres 
or 75 pounds pressure, tlie sensible heat la 
306 degrees K., the boiUng point at that 
l«ressun\ but the latent heat has d(»<Tcnsed 
by the s;inic number of heat units that the 
Uilllng point Increased, so the total is the 
fame In all caaca^ In the first case we have 
212 depr**-- 966 or 1,146, and 

111 t* minus 32 

f ■^t unita. 

** voder 

1-“ 
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increased to 1,644 times that of the water 
In the second case; evaporating under 76 
pounds pressure, the temperature also re¬ 
mained the same, 306 degrees F., but the 
volume is only 295 times that of the water 
It was evaporated from. This is one of the 
reasons it pays to run an automatic cut-off 
engine. 

The expansion of steam follows what is 
called Marriott’s law of expanding gases, 
which summed up means one-half the pres¬ 
sure doubles the volume. So if we let 
steam into an engine cylinder at 80 pounds 
pressure, and cut it off at one-fourth stroke. 
It is at 80 pounds up to the point of cut¬ 
off; at one-half stroke, because it has dou¬ 
bled its volume, it is reduced to one-half 
pressure, or 40 pounds; while at three- 
fourths stroke the volume has trebled and 
the pressure has dropped to nearly 27 
pounds, and this is why it is economical to 
run engines that use steam expansively. 
Steam at 27 pounds pressure is very much 
cooler than steam at 80 pounds, and this dif¬ 
ference in its temperature has been con¬ 
verted into mechanical work by our steam 
(heat) engine. 

Of the latent heat that disappears in the 
formation of the steam we can recover a 
great part of it again when steam returns 
to water, that is, it gives up its latent heat 
when condensed. That Is one reason why 
steam Is a good medium to heat our build¬ 
ings, and also a good reason why it requires 
so much cold water to condense the steam 
back to water quickly as in an engine move¬ 
ment. Steam also has a very rapid move¬ 
ment. It will flow under a pressure of one 
and one-half atmospheres into the air at a 
velocity of 67,500 feet per minute, and into 
a vacuum from a pressure of one atmos¬ 
phere at the rate of 114,540 feet per min¬ 
ute, or 1,242 feet per second. This is why 
a steam pipe and the steam ports of a 
cylinder may have a very much smaller area 
than the piston itself, and the rate of flow 
of steam In pipes is how their sizes are de¬ 
termined. The whole science of the Intel¬ 
ligent use of steam is to save, utilize and 
dirpct its heat. An economical 80-horse¬ 
power automatic cut-off engine using 30 
pounds steam per horsepower hour, and dis¬ 
charging into the atmosphere at a back 
of one jpound per square inch, will 
eot enough to supply 9,000 square 
irface, or enough to heat 
i 720,000 cubic feet of 


HOME-MADE STEAM WHISTLE, 


The accompanying sketch shows how a 
correspondent of Steam Engineering made 
a steam whistle from a piece of 3%-inch 
boiler tube. Practically the only item of 
expense was the labor involved and the 
home-made whistle was found to give as 
good satisfaction as any regulation whistle 
would have done. 

The drawing shows the construction, A 
being the piece of boiler tube forming the 




bell of the whistle. The center piece B was 
fitted In place and secured by four studs if. 
Two sides of this piece were filed away so 
as to provide passages for the steam. Above 
the passages, and in line with them, rec¬ 
tangular holes E were cut in the bell, one 
on either side, the upper edges being filed 
down, as at F, to form sharp edges. Two 
solid ends GG were then welded into the 
bell and the bottom one drilled and tapped 
for the steam pipe H, after which the 
whistle was complete. 


INTRODUCING SOLVENTS INTO BOILERS. 


Our illustration shows a simple device, 
which any engineer can easily construct, 
for pumping solvents into the boiler without 
passing through the pump. Referring to the 
illustration, A is a section of big pipe—say 
six Inches in diameter and thirty inches long 
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—which is to serve as a reservoir. This 
connects with the feed pipe running from 
the pump to the boiler, by means of the pipes 
B, C and F« which are so arranged that 
they connect with the feed pipe on opposite 
sides of the stop valve D. Over the reservoir 
is a funnel, K, by means of which the 
reservoir. A, can be filled through the valve 
H. The reservoir, A, is provided with pet- 
eocks, a and b, at the top and bottom, so 
that it may be readily filled and emptied. A 
onion is provided at C, to facilitate the as¬ 
sembling of the piping. (A right-and-left 
4Hbow, of course, may be used Instead, if 
it Is preferred.) 

The device Is used as follows: The res- 
errofr A being empty, valves £ and F, and 
pet-cock b, are first closed, and valve H 
and pet-cock a are opened. ‘The soda ash 
BolotJon is then poured into K, until the 
reservoir A Is filled. The valve H and the 
pet-cock a are then closed, as w^ell as the 
valve D, In the main pipe. Valves E and 
F are then opened, and the pump is started. 
The device Is then in the condition shown 
in the engraving, and the water from the 
pomp passes through B, C and A, ns shown 
by the arrows, sweeping the contents of 
A out into the Iwllcr. 

When the pump has l)een run long 
enough to thoroughly remove all soda ash 



from A, valve D may be opened, and valves 
£ and F closed. The reservoir A is then 
emptied by <^nlug petcock b and either 
pct-cock a or valve H. and the device Is 
again fop operatlom-*Ttie Locomotive. 


SIMPLE UNIVSRSAL JOIHT. 


A correspondent writes: We required a 
universal joint at short notice for an exper¬ 
imental machine. The sketch, suflAciently 



A'CBBAP AND SlirVLE UKIVKRSAL JOINT. 


clear without further elaboration, shows how: 
it was made. The end A was made a rather 
shaky fit No machine work was done on 
it—simply filed up. 


HOW AND WHY THE INJECTOR WORMS. 


A. E. Rhodes, in the Practical Engineer, 
wTites entertainingly of the injector. He 
says: The operation of the injector does 
not involve any principle of a perpetual mo¬ 
tion, and is not doing work without con¬ 
sumption of power. Mr. Forney, In his 
book “Catechism of the Locomotive,” states 
the principle in substantially these words: 
Steam escaping from under pressure has o 
much higher velocity than water would 
have under the same pressure and condi¬ 
tion. The escaping steam from the receiv¬ 
ing tulM? unites with the feed water in the 
combining tube, and gives to this water a 
velocity greater than it would have if escap¬ 
ing directly from the water space In the 
1 toiler. The power of this water to enter the 
l)oiler comes from its weight moving at the 
velocity acquired from the steam, and It is 
thus enabled to overcome the boiler pres¬ 
sure. 

He then goes on to illustrate this by the 
example of a wooden croquet ball, which 
wni float on the surface of the water, but if 
thrown violently Into the water it will sink 
before Its buoyancy will overcome its mo¬ 
mentum, while a ver>' light hollow ball will 
not sink, no matter how much force we may 
expend in throwing it into the water, be¬ 
cause its momenttvn sctoal en^gy is 
mneb less tbr* hslL yv 

steam wees 




46 


Another writer, Sinclair, describes the 
principle very nicely in the following lan¬ 
guage: 

The principle of the injector’s action is 
that of induced currents. A current of any 
kind has a tendency to induce a movement 
in the same direction of any body it passes 
over or touches. Thus we are all familiar 
with the fact that a current of air (called 


with the water at point W, condenses, but 
imparts considerable momentum to the 
water which rushes along into the delivery 
pipe, raises the check-valve and passes Into 
the boiler. As the current of water for 
starting the injector could not be induced 
against the constant pressure on the check- 
valve, which equals the pressure at the 
throttle, an overflow is provided, when the 



wind, passing over the surface of a body of 
water, sets waves into motion. 

In the same way a jet of steam moving 
rapidly when injected into a body of water, 
under favorable conditions, imparts a portion 
of its motion and starts momentum suffi¬ 
cient to overcome the original pressure of 
the steam. That is how the injector is made 
to force water into a boiler against the same 
pressure the steam is starting from. There 
are many other applications of this principle, 
•the most common of which.are: The ordi¬ 
nary locomotive blast, blowers, steam siphon, 
steam jets, jet exhausters and Argand 
burners. 

Closely examined, its mystery as a source 
of power disappears; for it is found that an 
amount of heat equal to the mechanical 
equivalent work done Is used up during the 
operation of feeding.^ 

Thus, when a given quantity of heat units 
pass from the throttle to work the injector, 
the whole of the heat does not return to the 
boiler along with the feed water, as was 
at flrst supposed to be the case, but a por¬ 
tion of the heat representing the foot 
pounds of work done is dissipated, besides 
other losses due to leakage, radiation and 
connectioa. 

There are many forms of Injectors In use, 
Imt all of them conform to the above ele- 
ITT principles in their mode of action, 
r eot, steam enters from the boiler, 
ugh the steam pipe and receiv- 
^ a high velocity, and combining 


water can flow unchecked until the neces¬ 
sary momentum is obtained, when the over¬ 
flow is closed. 


STRENGTH OF STEAM PIPE. 


John B. Berryman in the Engineer gives 
the results of a large number of tests at 
the Crane Co., as follows: 

Ordinary commercial pipe, 12-inch and 
smaller, appears to have an ultimate burst¬ 
ing strength in excess of 1,500 pounds per 
square inch, provided the weld is perfect. 
We have tested some lengths of 10-Inch 
pipe taken at random out of stock to 2,300 
pounds per square inch; 8-inch, 2,000 
pounds; 12-inch 1,500 pounds; 16% inches 
thick, 800 pounds; 24% inches thick, 600 
pounds, all without rupture or apparent 
distortion. We have tested from time to 
time thousands of pieces of all sizes, 20- 
inch and smaller, under 800 pounds per 
square inch, so that as far as strength is 
concerned, there appears to be no reason 
why pipe heavier than standard should be 
used on power plant work. In plants where 
the feed water is bad, it is economy to run 
the feed lines of extra strong pipe, and this 
has become quite a common practice even 
where the water is comparatively good. 


Prussiate of potash in water appUed with 
a hair pencil will restore effaced writing if 
the paper has not been injured. 



CAIUQSMIA EEXrsrOOD HAXD TO 
PADn. 


Vitt CjLlf'JTLJt 1 han4- 

»:>! i§ u«*^l 

In ttat I- ■»'•>?'£, It fT/r.tains a 

p^tnljtr 1 '-j 1 ‘int ••"-t* alts!: ar>! r-Arj^f^ 
rh# al. c.n>l« of t7»>r;^>. TVr*. H, 

of ti>r Fa^-IS^ railway, 

jinn Fra>'->rp. tlil* pfr^-nllarity in 

tli^ lUIiway Ma*t<-r Mf-ctan>. A ne^Iwood 
far palnr^ in ti^ Ti^nal way 'will MistiiT 
zzA pf*-! oT in a f^w Lonr-' eifio^Tire to 
th^ -isa. Mr, Corr.;*L now pr«^r«^ the 
t,y a ^<iS5i of raw oil rv>ntain> 

iBa a pint of ^-'-nzlr.i' ♦o tLf sralion. Any oil 
rwaair.Inz on tl>- ••;rf4''<r af?*fr two bonrs 
bi wipMl o5L Af^-r Ilv<r days pot on tbe 
w^xt /-oat. 

Tbe L^xt f-m* of paint afrer the oil coat 
in pr^i'a**^ 4* follow*: To 15 r»onndfl of 
flat I«id 'dd 25 jK^oLds of litharge 

mix/^l a* follow.: f,".^ enonsh N-st coach 

japan to rr-fei:c 'he !:*i-sr:fe alx^nt as thick 
aa iXiii*h. It Is then t^jnre/l into the flat 
lead, the w?.o> rr.a*-. wMl stirred. Is then 
put Into the irfiint n.ill arwl ground ns fine 
aa p//<slb!e. then tf.innM down with tur¬ 
pentine fo a profi/T corislsteficy to work 
easy under the !»ni'h. filve the cars three 
rroats of this mixture (one each day); the 
cfiatliias fonu a hard harrier and resist the 
acid wonderfully. 

The next in line is a /-oat of preparation 
color to receive the knifing; this c-olor is 
made in the following manner: 15 pounds 
of roiigli stuff ready mixiKl to 15 pounds flat 
lead. This rs>Q]hine<l mixture run through 
the mill, flue, and tlilnmsl to a proper con¬ 
sistency*. Tlie car receives one coat of this 
paint, the reason for using this mixture, 
w'hicli makes a 8/)lId hard surface, serv'cs 
a threi'-fold puri)ose. First, the puttying 
Is done on this coating, making it easier 
to ust» tlie Ijlock pumice or wind paper, ns 
the rc»ugh stuff being In tlic mixture keeps 
tlie stiuio from clogging up, and also the 
sand paptT. Second, It makes n fine stir* 
fa(H‘ to knife upon; (here l)eing just enon*gli 
grit In the color and hard also, tln^ knifing 
works «*xeellently and imicli ladter tlnin if 
it were all flat lead. Tiilrd, it Is a great 
lielp in using the stone and Sjind paper on 
lilt* knifing, which Is prepaml as follows: 
11 iMiunds dry white lead, separate; 11 
pounds rough stuff, mixed to a stiff paste, 
tlicn add the dry white lend to tbe rough 
stuff, then add the following llqnlds: one 
pint Japan, one pint robbing Tamlah. Ron 


the mixture through the mill; It will come 
out a thick pa.ste; this mixture will be found 
to tie an excellent knifing when used over 
the (prepanitioD color. It fills up all the 
brush marks, dries hard, cuts easy, does 
not clog the stone and forms a part of the 
harrl, solid surface with the other coatings 
which have prece<led it. The car, blocked 
down, is then ready for pullman or any 
color desired. 


HOW A GASOLINE ENGINE WORK& 


How many pt»ople who arc using a gaso¬ 
line engine really understand the principles 
of its operation? And yet the entire process 
is simple and easy to comprehend. An 
excellent description appears In London 
(Eng.) Motoring Illustrated, of how tbe 
ga5^)line engines used on automobiles ope¬ 
rate. 

A gasoline motor consists essentially of 
a (Tank-shaft, a cylinder, and a piston, the 
cylinder being fltUKl with some suitable 
device for Introducing the charge of fuel 
into it, and with a sparking apparatus for 
igniting this fuel, tlie heat of combustion 
and the expansion resulting from such beat 
lieing the force which drives the piston for¬ 
ward and turns the crank. 

The d<?vice for introducing fuel charge 
by charge for each explosion In the cylin¬ 
der is an Inlet valve which admits a prop¬ 
erly pniporlioned mixture of carbureted 
or gasollne-laden air. There Is also an ex- 
haust, or outlet valve, w’hich permits the 
discharge (or exhaust) of the products of 
coinlnistion to es(*apo. The piston, driven out 
of the eyliiuler by* tlie sudden enormous ex¬ 
pansion resulting from the heat given off by 
the ignited clmrge of gasoline and air, is 
in connection with a crank shaft, which 
again is connected with the driving wheels 
of the car in such manruT that tlie wheels 
are set in motion by its revolutions. From 
the gasoline tank, by means of a float for 
regulating the fuel level, and a needle valve 
for adjusting the proportion, the gasoline 
is admitt<Hl to the fuel mixer or carbu¬ 
retor, wluTe it commingles witli air. The 
carluiretor communicates with the cylinder 
by menus of a valve. This, opening under 
suction with each forward inoveinont of the 
piston, admits the mixed gasoline and air 
(“the charge”) into the cylinder. But tbe 
expansion resulting from tbe firing of 
charge by meant of i 
is taken as beinf 
Ignltloii)^ wbl 
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tbe same time closes the valves, until the 
cylinder Is once more ready for the next 
charge. 

Before the cylinder is ready for the next 
charge, however, it must be freed of the 
hot products of combustion, which, having 
accomplished their work of pushing the pis¬ 
ton, have no further use. They are there¬ 
fore. an ''exhausted charge”--got rid of 
through the outlet valves, which are opened 


—Intake, Compression, Explosion, and Ex¬ 
haust of the Gasoline Process. 

Each period is illustrated by two dia¬ 
grams placed on the same level; the first 
showing the early, the second showing the 
completed, stage. 

In Fig. I, the Intake Period is Illustrated. 
In the first diagram the piston is pushed 
to the extreme end of the cylinder; the Ex¬ 
haust Valve, having discharged the ex- 
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jfor this purpose by a cam operating at 
every second revolution of the motor. 

The cylinder being thus freed, another 
charge of gasoline and air sucked in by the 
outward stroke of the piston through the 
Inlet valves is compressed by the inward 
stroke of the piston. The electric spark 
once n^ore ignites it, explosion of gases and 
expansion occur, and once again the piston. 


Fig. 3, Compression Period. 

Exhaust Ita/xe shut 
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haust, is now shut tight; the Inlet Valve 
opens, admitting the charge, which, with 
its direction, Is shown by the small arrows. 
The second diagram shows the completed 
stage of the same process, the cylinder be¬ 
ing now quite filled, the sucking action 
of the receding piston having drawn in the 
charge. 

Fig. II shows the Ck)mpression Period. 


inMtVa/^e shut. 



Explosion Period. 


Exfiausf Va/ife sfiur 
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Fic.4. Exhaust Period. 
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driven violently out of the cylinder, turns 
tbe crank shaft, which in its turn transfers 
^ newer to the road wheels. Again the 
Is emptied through the outlet 
a again la ready for another 
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of diagrams ex- 
t periods 


The Inlet Valve, having admitted the 
charge, Is, as the piston returns into the 
cylinder, closed by the pressure thus ex¬ 
erted. The second diagram shows the pis¬ 
ton once again well into the cylinder, com¬ 
pressing the charge. Should the inlet valve 
be defective, the charge will, under this 
con^^ression, be driven out through it, and 





^ 4mt tkni £! vfnpKT thMTge will remain 

f«^r WiMlKMMi. 

Kj;: 111 iliiwtnitet tiyEr Explosion Period, 
emup reu s e d dian^ is now ignited by 
tlK «ie?trj«’ Hpark. immediately combns- 
tMSi of tiie expktfdTe gasoline*and*air mix¬ 
ture taker pluf«, witb sudden, immense ex- 
iHiiisioij of but liberated gases. Inlet and 
oBtiet valves being tightly closed, the whole 
force of the explosion expends itself upon 
/be piston, driving this violently out of the 
fTllnder. The second diagram shows the 
cylinder filled with the heated products of 
eombDBtloD, having driven out the piston 
to Its furtbest limit 

Fig. IV is the Exhaust Period. By the 
opmitlon of a cam the exhaust valve is 
now 4i|Med. The hot products of combus- 
tkn rush out Into the exhaust-box, and are 
furtber driven out ns tbc piston returns 
into tbc cylinder. Tbc second diagram 
■Unrs tbe piston far back in the cylinder, 
tbe exbauit gases being still thrust out 
through the opened valve. Then the pro- 
een starts over sgain from Fig. I. The 
exhaust valve close*, the piston being with¬ 
drawn once more from the cylinder by the 
revolutioD of the crank-shaft; the inlet 
valve is again suckf'd op4fn; a charge with¬ 
drawn; and so the perlwls are repented. 

Thus It will be seen the engine makes 
two complete strokes or revolutions for 
each explosion, henee the necessity of a fly¬ 
wheel to carry it over one stroke or cycle. 
The spark to Ignite the cliargo may he fur¬ 
nished from an awnlator or battery, or by 
a small magneto driven by a bolt from the 
flywheel. In order to temper the great bent 
resulting from the rt*pent<d explosions in 
the cylinder, it is surrounded by an outer 
wall called the water Jacket; through this 
space water constantly circulates by means 
of a small pump. To prevent the loud ex¬ 
plosive noise made by the exhaust It Is 
pnHsed througli a receptacle called a muf¬ 
fler. Tlie fniliiro of any valve to work 
exactly as and when it should, lmiMfrf<*<*t 
sparking, or too much or too little lulirh-a- 
tlon will prevent the engine from working. 


SMOKY FLUES-OPEN GRATE DRAFTS. 


Cold drafts dangerous to health ore 
causiil by o|K‘n heartli llreplaces, siiys “Old 
fUAinlK^d" in the Mobil Worker. If you 
t&u«l bare these omnmonUl pneumonia 
rs avoid a had construct ton* 
grate flues are supposed to tare a 
Arao 4fMn when they bare not. And tlio 


first example shows how this can be. I 
have remedied this defect, as shown by the 
dotted line, by slipping a heavy curved piece 
of sheet iron in on the shelf behind, and 
on the top of the grate back. The con- 
stmetion, shown in the next view, is bet¬ 
ter, but I believe that shown in the third 
is best, although it is not apt to radiate as 
much heat. The throat should be narrow in 
order not to admit more air than the flue 
can carry up. The gases dodge around the 
point of the throat rapidly, but after they 
are past they move more sluggishly. Yet 
there is no danger of their coming hack, as 




OoMi m tidii tliAt Prodao— m Damn Dnfl 

the gnM*s Irrirnffdlatoly behind push them on. 
0|M«rilngs Into the flue should not be nar* 
rowMj up, ns shown by the dotted line, but 
by the slanting solid lines, as Indlcat^ In 
the fourth exiiniplc. 

Tlie grtfiit trouble with grates and llxa 
pi a r*eN Is that the opening permits so rnneb 
air than that which Is reQUlred flor 
ODUifaistlon of tha fnsl. to crawd tissif b 
tlw flog, f 
ItoiP 
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A required for the purpose unless the con¬ 
struction makes it easier for the gas to es¬ 
cape than for the air to rush in. This is 



NCAHTM 


T»« Garrwei Qom $ tni e $lmk 



the warm air of the room, which is needed 
for comfort, and its escape to the end of 
ventilation is what some people call 
“healthy.” 


FEEDING BOILER COMPOUNDS. 


In Power, J. P. CJosgre describes a device 
he has made and used with good results for 
feeding solvents into boilers. He says: 

By observing the gage glass the feed can 
be regulated quite accurately, and once the 
desired average flow is obtained, the hand- 
wheel on the globe feed valve D should 
be marked for future reference. 

The flow of the feed water about the tip 
F in the direction indicated seems to cre¬ 
ate an increased rate of flow of the solvent, 
•• Mum water la delivered through the feed 
'*‘*a baa not been accurately deter- 
) tentaocy has been in that 
* .observed. The tip F is 

tft foil else, % inch. 


Water for mixing is obtained by open^ 
ing C. After receiver has been emptied of 
the solvent, the remaining water should be 
drawn off, leaving the receiver quite empty. 



then with valves E and D shut and valve A 
open, fill receiver with the solvent mixed 
to the proper consistency, air cock B allow¬ 
ing the air to escape, then close A and B. 
open E and give D about a quarter turn 
open and the machine will deliver its conv 
tents slowly and steadily. 



yiG. 2. 
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SHOP NOTES 


HOW TO MAKE BLOCK LETTERS. SUGAR AS A WOOD FILLER. 


BegiDncrs who desire to master the art 
of making block letters will lind the follow¬ 
ing suggestions of great assistance. Draw 
six horizontal lines forming five spaces, each 
of exactly the same width. Then divide 



vhese with vertical lines, says the Drafts¬ 
man, forming small square blocks of equal 
Size. Then practice on the plain letters as 
shown in A, B, C, D. The same series of 
square blocks will answer for the style 
shown in E, G, 11, I. For letters K, L, M, N, 
etc., lay out the vertical guide lines same as 
before, but run the horizontal lines as shown 
In the cut. These consist of two parallel 
lines at top and bottom and one pair across 
the middle. 


Filling the pores with sugar has some¬ 
what surprising effects upon wood. The 
process, as devised by W. Powell of Liver¬ 
pool, consists of immersing the wood In 
heated sugar solution for some hours, the 
time varying with the wood, and then driv¬ 
ing off all moisture in an oven. No previous 
seasoning is necessary. The spongy fibre Is 
converted into a compact ligneous substance 
and It acquires greatly increased durability 
and strength, with resistance to changes of 
temperature and moisture and even fire. A 
special advantage Is that the softer and 
cheaper—and even defective—ivoods can be 
made to serve many purposes In place of ex¬ 
pensive hardwoods. The sugar does not dis¬ 
solve out, and It does not promote fermenta¬ 
tion and the growth of destructive organ¬ 
isms, but it produces some remarkable chem¬ 
ical or physical transformation in a manner 
not yet understood. 


PIPING AROUND A GIRDER. 


The cut shows how to run a one-pipe sys¬ 
tem of hot water heating around a girder 
without having a noisy pipe. The Metal 
Worker says: As will be seen from the 
accompanying sketch, the branch from the 
main enters the tee a close to the girder. 
The pipe is then made to form a loop en- 


CIRCULATING HOT WATER AT LOW 
PRESSURE. 


A florist who was greatly troubled by 
freezing of the liot-water pipes which heat 
his greenhouse cured the trouble as related 
In the Florists* Review. He used a pump to 
circulate the hot water. This pump requires 
10 pounds steam pressure to work. In 
the fall or spring the pressure occasion¬ 
ally went below 10 pounds In the night, the 
pump would stop and the house get frosted. 
The trouble was cured by reducing the 
water plungers one-half, which doubled the 
power of the pump and enabled it to work 
on as low as three pounds’ pressure. The 
circulation was all that was required for 
fall and spring temperatures, and the water 
'^^urned hot 





Plpinff Around Qlrder 


circling the girder, where the two branches 
come together again at the tee b. This tee 
is, of course, placed slightly higher than the 
branch tee a. The condensation will then 
fall back to the tee b and completely fill 
the loop. The overflow passes out through 
the tee a and back to the main, and from 
there directly to the heater, giving a clear 
main without impairing Its heating quali¬ 
ties In the least. 







WASHING RUBBER TIRES. 
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Michelin^ the French maker of automo¬ 
bile rubber tires, states that while mois¬ 
ture is harmful to the tires, and weakens 
them, it is better to wash the tires than 
to allow mud to slowly dry. 


PRESERVING COPPER TRIMMINGS. 


For preserving the color of copper trim¬ 
mings, such as cornices and leaders, there 
is probably no better application than to 
paint with boiled linseed oH, to which may 
be added a small amount of Venetian red 
to give it a color tone, but not enough for 
an ordinary paint. For coloring the copper 
only to a dark brown, says the Metal 
Worker, a solution of one ounce of sulphate 
of copper, one ounce hypophosphate of 
soda, two drams of muriatic acid to one 
pint of water, or larger quantities in pro¬ 
portion, may be used to wash the copper 
surface once or twice, when the color may 
be preserved by a boiled linseed oil coat 
rubbed or brushed on. 


TO STRENGTHEN OLD BUGGIES. 


I suppose all parts of the country are 
filled with a cheap grade of buggies which, 
after being used a year, will come loose at 
the corners, the side panels split and spring 
down below the bottom of the bed, says 
a writer in the American Blacksmith. Take 
Q piece of two-inch band iron, from six to 
ten inches long, drill a hole for first bolt 
In loop, and insert between the bottom of 
the bed and the loop, so it will come all 
but flush with outside of panel. Tighten 
up the bolt. This will draw the panel up 
to place and will always have something 
to hold it there. Put a screw in the back 
end of the iron to keep it straight. 


HOW TO MEASURE THE HEIGHT OF IN¬ 
TERIORS. 


A simple method of measuring heights 
in the interior of churches and other build¬ 
ings consists in attaching a fine silk or linen 
fbxtimA io one of the small balloons which 
fOf toys and sending it up. The 
liis thread is then easily meas- 
If Education for Mechanics, 
anted the use of a tape line 
ring, but the ordinary toy 
' carry up many feet of 


such a heavy article. The same method 
may also be used in measuring the height 
of cavern roofs. 


METHOD OF TRANSPOSING WIRES WITH 
KNOBS. 


When compelled by circumstances to use 
porcelain knobs on the underside of a cross- 
arm on w’hich to support wires and It Is 
desired to transpose, the method illustrated 
will be found to work wrell, says the Amer¬ 
ican Telephone Journal. The wTlter has 



porcelain knobs satisfactory. In putting the 
arrangement in place, bore a hole for the 
bolt through the arm, put in the bolt and 
then put on the two knobs and washer and 
tighten up the nut. 


HIGH-SPEED TOOL STEEL. 


That there are several sides to the ques¬ 
tion of high-speed tool steel was clearly in¬ 
dicated In the discussion of Mr Suplee’S 
paper before the Institute of Mechanical 
Engineers at Leeds, and there was by no 
means unanimity of opinion as to the pos¬ 
sible advantages that could be gained by 
its use, says Mechanical Engineer, Lon¬ 
don. Attempts to force the pace of an or¬ 
dinary lathe is liable to cause the work 
to be polygonal instead of circular. One 
speaker said he had tried reducing a shaft 
from 4 ins. to 2^ Ins. in diameter at one 
cut, but found this possible only near the 
fixed head, the springing of the shaft pre¬ 
venting it 6 inches or so from the end, but 
with four cutting tools at once the .Jot 
could easily be done at a cutting speed of 
60 feet a minute. 
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TO liACT A POBTABLE AIS-BLAST. 


la yihirsM &Ac:z work of an engineering 
cfauaes*? :t i§ often necessary to have a 
cnod hot fire !n places remote from the fan- 
blast system, says the American Machinist 
Stroetnral stee4 works, boiler shops, etc^ 
need this for beating rivets, special flanging 
iobs, flttlDg crow-feet braces, etc.; machine 


such as plane irons, cutters, etc. With this 
composition, ’tis said, a better temper can 
be had for wood-cutting tools than with any 
other composition. 


IfAEING AN ENGINE LIFT ITSELF. 


A most curious and unusual case is re¬ 
ported in the Engineer, of how a hoisting 


*1 

tree 

open 



and blacksmith shops often need it in the 
exigencies that arise, and in a hundred dif¬ 
ferent ways the need of it is realized in 
such establishments. 

The necessary blast can be obtained in 
any place where you can take a light com¬ 
pressed-air hose, by the simple arrangement 
of standard pipe flttings shown in the ac¬ 
companying sketch. The amount of air 
used is trifling, as the volume is supplied by 
the outside air which rushes in at the open 
side of the tee. The sizes shown on the 
•ketch are used on rivet forges and give 
ample blast. 


hardening and TEMPERING STEEL. 


To one gallon of common flsh or whalr* 
oil, take one pound each of l>eeswaz and 
resin. Put into a kettle and hc-at till It 
comes to a boiling point, stirring it in 
a while. When thoroughly mizc^I It is n-ady 
for use. 

To harden in this solution, h^•^^t tli<* ste<*! 
tin the scale rls(^ a littl<% then imrnerw* in 
the oil. When cool, heat over a el**an fire 
fill cherry retl In the dark, says the Amer¬ 
ican Blacksmith. 

Tlie foregoing, with a little practle**, is 
recomiiM'ndtKl ns one of the iir-«it, if not the 
iH'st, cfunpositlons for hanJenlng ptw-l to^^ls 
for ns<* In cutting Inm or w^y^l, or even 
steel. Tare must 1 m* taken a« to tlie nmorint 
of resin In the oil, as resin hanb«ns the 
4fee1, whereas iMH^waz ami tallow tonghen 
If. ff a person prefer to temper In daylight, 
elenn the steel or tool, pollah it, and draw 
b> a straw color. If for cutting Iron or 
» If for wood-cnttlng tools. 


engine was made to lift itself across a 
creek. The engine was used for boistiiig 
and laying stone on the sides of the creek. 
When it became necessary to have the em 
gine on the other side there was no bridge 
near or anything to make one of, so it was 
determined to hoist it over on the same 
rigging it was on. 

This was done in the following manner: 
The rope which controlled the boom was 
made fast to the roar drum when the boom 
was as nearly vertical beside the mast as it 
could be placed; the hoisting rope was 
fastened on a cliain Just back of the rear 
drum so as to balance the engine. The en¬ 
gine was started and, as it began to rise, 
the iKKim began to lower until they almost 
met, when tlio engine was swung over the 
cre<?k and lowered by letting out on both 
rop<is. 

When moving any engine in this way, 
gn-at care must be taken that the engine 



does not otrHw 

mmad, tar n 
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the engine before starting, which was 12 
feet away from the mat, and the position of 
swinging across the creek which was 80 
feet, also the position of the guide ropes 
used for controlling the engine while being 
moved. 


A "BAHHEL’’ TAPER ATTACHMENT. 


The handy attachment here described 
can be attached to any existing lathe hav¬ 
ing an ordinary compound slide rest for 
shaping large connecting rods, etc., says the 
American Machinist. These tapers, not be¬ 
ing straight lines, are sometimes known as 
“barrel tapers,” and as the rods have to be 
a good flnisb they require to be a first-class 
Job, without the ridges generally seen on 
hand work. A vertical rod R is fixed on a 
bar B, the latter terminating in a foot fixed 
to the side of the lathe bed. To the rod K 
a length of weight chain is attached by a 
collar and set screw, and to prevent any 


TO HARDEN FILES-WELDING TRICK. 


The American Blacksmith says: To 
harden files dip the file in red-hot lead, 
handle up. This gives a uniform heat and 
prevents warping. Run the file endwise 
back and forth in a box of salt water. Set 
the file in a vise and straighten it while 
still warm. Apply water to the part 
straightened until cold, and you have a 
good file. 

A welding trick is given by a correspond¬ 
ent of the same paper, as follows: I know 
that a great many smiths—and good ones, 
too—look upon steel welding with some¬ 
thing little short of fear. The w’ay I go 
about it is first to be sure my fire is per¬ 
fectly clean, and then to take my heats very 
carefully, getting as good and even heat 
as possible without overheating the steel. 
After proceeding in this way, and using 
borax only for a flux, if one does not suc¬ 
ceed, let him try mixing some fine borings 



tendency to drag over the chain is curried 
beyond the upright to the left and the end 
fastened to the lathe bed. To produce the 
convex outline on the rod a cast-iron scroll 
is made from 8 inches to 12 Inches diameter, 
of four or five convolutions, to fit the end of 
the cross screw, the cut is taken from the 
center C, and by traversing the carriage to¬ 
ward the tailstock the chain gradually un¬ 
winds, giving an increasing traverse to the 
top slide and producing the required con- 
toub automatically. 


HOW TO BECOME A MILLIONAIRE IN A 
MONTH. 


It seems easy. Just save a cent today, 
two cents tomorrow, four cents the third 
day, and continue through the mouth 
dontding each day the savings of the pre- 
» day. At the month’s end you would 
K-mlUionairesi ‘ Try it on paper; any 
Is Impractical, of coarse, and 
aople get rich is on paper. 


with the borax and covering the weld with 
this. I find that borax and fine steel bor¬ 
ings from my drill are a splendid com¬ 
pound for steel welding. 


PETROL ENGINES ON AUTOMOBILES. 


“Genie Civil,” a French publication, says: 
“In a recent paper on the subject of petrol 
engines on automobiles, M. Guillardet gave 
about 70 pounds per square inch as the best 
compression, and from IV/^ feet to 14% 
feet per second as the best piston speed. M. 
Pozzy in a paper on springs for the vehicles, 
recommended for the front axles of light 
vehicles, springs deflecting from .43 inch to 
.49 inch per hundredweight whilst the back 
springs should deflect from .49 inch to .59 
inch under the same load. For heavy ve¬ 
hicles the front springs should deflect .39 
Inch to .43 inch per hundredweight, and 
the back ones .46 inch to .55 inch. For 
motor freight wagons he recommended 
springs deflecting from .19 inch to .24 inch 
per hundredweight at both front and back.” 
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COHCSETE foundations FOR 
MACHINERY. 


An Intereatinff article appears In the 
Ancroot number of Machinery on making 
cr#ncrete foundations for machinery. In se- 
lectlnir the sand, on which much of success 
depends, use a bank or pit whose f^rains are 
ansmUtr or sharp. If mixed with clay or 
loam the sand must be washed before using. 
The gravel used in this work Is usually 
found with the sand. In good gravel the 
stones are hard, and irregular In shape aud 
sixe. Broken stone makes better concrete 
than gravel but Is more expensive. The 
stone should Ik* graded from % to 1 inch in 
diameter. 

The cement used should be of good quality; 
as a rule the heavier are the best: It should 
weigh about 375 pounds to the barrel for 
Portland. 300 for Rosendale and 265 for 
Louisville. The more finely ground the 
cement the better for this work. Natural 
<-«*ment sliould not take Its first set In less 
than 10 minutes, nor require more than six 
hours for final set. 

The term “first set“ may be determined 
by a pat of neat cement supporting without 
indentation a U-pound weight on a wire 1-12 
Ineh in diameter; final set by the pat sup- 
|K»rting a 1-pound weight on a wire 1-24 Inch 
in diameter. Portland cement should not 
take Its first set in less than thirty minutes 
and should take its final set In not more 
than 10 hours. 

To s.iiiiple a lot of cement In barrels, take 
an auger and drill into the barrel well to¬ 



ward the center. Enough should be taken 
out to make a pat some 3 incdies in diameter 
and Vj inch thick at tin* center, tapering to 
% Inch at the eilges. 'I'lie <M*ment should be 
mix(*d with Just enough water to form a 
dough and should Ik? workc*d for several 
minutes, then formcKl into the pat. A piece 
of glass or an old plate is the proper thing 
to make the pat on. This pat sboutd be 


watched to determine the first set and 
should then be covered with a damp cloth 
for about 24 hours. At the end of that time 
it should be placed in water (plate and all) 
and kept there for several days or even 



three or four weeks. It should show no sign 
of disintegration along the thin edges and 
no signs of distortion, or expansion cracks. 
Cement showing lumps should be looked up¬ 
on with suspicion and tested thoroughly. 
Mix thoroughly; better have too much water 
than too little. 

If possible, foundations should rest on 
hard pan, gravel, or hard clay. Made ground 
should be shoveled out for a depth of at 
least 12 Inches below the bottom of the 
foundation and rammed as hard as iMMsi- 
hie. The 12 Inches should then be filled with 
clay puddle, well rammed in place. Of 
course the forms must be strong, tight and 
smooth on the inside. A good form is shown 
In the cut. It will be noted that the wall is 
braced In three places, besides being wired. 
The wire Is about No. 12 Iron wire. The 
braces AA are loose, or only tacked In place, 
and are removed as the wall Is built up. Do 
not nail the sheeting too securely to the 
studding. Any carpenter can put these forms 
up and the cheap, unskilled men that wheel 
the concrete may be employed te assist in 
the bracing and sheeting. Different meth¬ 
ods of bracing the forms will readily 8ii|^ 
g4*st themselves to the mechanic in cbaiM 
to conform to the loM conditions. Tbc 
shows the wall with a fboHi 
sererol laches aotP 
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SHOP NOtBS 


HOW TO BEND COPPER PIPE. 


I have seen copper pipe from to 6 inch 
for distillery purposes, bent over improvised 
apparatus of various kinds, but nowhere 
have I seen the means of bending illus¬ 
trated, says a writer in the Metal Worker. 


sizes qf pipe were made with one form 
wheel. There were many hollow blocks, 
some long, some short, all of the same 
width, so that the same stirrup and bolts 
would work on them. All the blocks for 
small pipe, 2 to 4 inch, were made of wood 
pump tubing, sawed through the base and 
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Bendloff Copper Pipe 


The sketch shows the essential features of 
a machine rigged up by the shop carpenter 
for a coppersmith, in the heart of one of 
the distillery districts of Kentucky. While 
not ideal, it combined some of the good 
points of several makeshifts which the 
smith had rigged on different jobs when 
time was limited and work too pressing to 
wait for something better. 

As I remember it, the frame work was 
6 by 10 inch stuff, 20 feet long, with wind¬ 
lass and form wheel posts of same, and 
braces 6 by 4 inch, set at an angle of 45 
degrees. There were holes along the frame 
on both sides, so that the rods from the 
rear hollow block could be attached by 
slipping the bolt through near the form 
wheel posts, or further back, according to 
the degree of bend or its position. The 
snatch wheel shaft under the forward block 
was movable in the same way for the same 
purpose. There were holes in the form 
wheel posts, so that the wheel could be 
lowered or raised. There were several form 
wheels of different diameters for different 
‘SiBe bends, some with V-shaped groove to 
wrinkling; others with circular 
oA ncoordlng to the size and 
and radios of the bend. 

Id offiiets on diflbeent 


built out for the stirrups. The windlas»-: 
was wood, with two handles. Small pipe 
was bent by using the windlass direct, as 
shown in the sketch. Large pipe was bent 
by putting sheave blocks between the 
snatch wheel and the wdndlass, one block 
being attached to the pull rope and the 
other to a rod between the windlass posts, 
the block rope being wound on the wind¬ 
lass. Some skill in shifting the hollow 
blocks, rods and the pipe on the form wheel 
is essential to good and rapid work. Any 
means to the end is admissible, to make 
the bend as required being the object, and 
common sense to the point of “melting out,” 
malletting up and refilling being in order. 

Seamless drawn hard pipe requires an¬ 
nealing by heating red along where the 
bend is to be made. The balance can be 
left hard to help resist the strain of bend¬ 
ing. Hand made pipe from brazier’s cop- 
per is soft, and no effort was made to fur¬ 
ther anneal it. When bending brazed pipe 
the seam is placed about midway between 
the neck and the side of the bend. Brazed 
pipe often requires hollow blocking all 
along the part subject to strain to make it 
bend only at the particular place if the 
ends must be straight. If a worm is being 
made, some permanent strain between the 
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pipe, about 8 inches long, put a narrow 
coupling on each end, wrapped asbestos wick 
around the middle and drove it Into place 
with a 1-lnch gas pipe. 

This beats plugging all to pieces, as yon 
^ITHCUT WfC/C 



ALL RSAOy FOR DRimimQ^ 



to Stop Look la Bollov Tnbo 

still have a draught through the 2-lnch hole. 
The pressure forces the wick up against 
the coupling at each end and there is no 
inclination to blow the plug out. A short 
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piece, 2 or 3 inches long, would do for a 
leak at the end of the flue. The drawing 
hIiowh the plug with and without wrick. 


TO BECOME A SUCCESSFUL MACHIMIST. 


A young man who was about to start in 
to learn the trade of a machinist, received 
tlie following good advice from an old man 
who had hiillt up a large fortune, starting 
with iiothliig hut his OW'D efforts. The 
eoiiiiM'l iipplles c<iually w'ell to any under- 
tiiklrig. lie Kild: Young man, if you see 
n piece of work on the floor that has to be 
lifted and it takes more than one man to 
lift It. Ill ways he the llrst to take hold of 
it, don't let anyhtHly get ahead of you; If 
you follow the spirit of this advice for four 
yf'nrs you will come out a good mechanle.* 


TIm r.iUktg 0f the Hoffman Motor WorksT 
12^1 KiKlI^^ds^-d street. Chicago, will 

to build a motor bicy* 
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FOOT POWER FILING MACHINE. 


This is a home made machine, which has 
never been put on the market, nor is there 
any patent on the device. The American 
Machinist, from which the following is con¬ 
densed, says the operator has full control 
of the machine and has his hands both free 
to guide the work: 

The machine is arranged to be placed on 
a bench, or stand, preferably with a side 


to swing. The amount of swinging action 
is limited, however, by the screws f and g, 
only enough being allowed to permit the 
file to clear the work on its upward stroke; 
it is evident that if both screws were set 
up, no swinging action could take place and 
the motion of the file would be perpendic¬ 
ular in both directions of its travel and 
during its entire stroke. 

The front ends of the U-shaped file frame 
have bosses bored in alignment to each 



Voot Fow«r TiUns Maohln* 


light, in order the better to see the lines to 
be worked to. It consists of a platform or 
top-plate a, supported by legs or other con¬ 
venient means, and provided with a hinged 
leaf b covering the top portion immediately 
surrounding the file and serving as a work 
supi)orting table; this leaf is capable of 
being tilted at an angle for the purpose of 
obtaining clearance in the dies, and has a 
pair of screws c for adjusting and holding 
it In positloii. From the back of the plat- 
« ^ sp sndf a pair of lugs d having wide 
siM. between which is fitted a 
bidding frame e; a turned 
^ tibe parts and forms a 
the file frame is free 


other and provided with neatly fitting 
plungers h and i; the lower boss is split 
and has a clamping screw to take up the 
wear and also to maintain sufficient tension 
on the plunger to cause the frame to move 
with it as far as the limiting screws will 
permit. Both plungers are provided with 
suitable clamps at their inner ends to hold 
files, and at the outer ends with hooks or 
loops for attaching, respectively, a spring 
at the top and a strap or rod at the bot¬ 
tom; they also have adjustable collars on 
them to limit their movement and the 
stroke of the file. The spring J, at the up¬ 
per end, has sufficient tension to draw both 
plungers and their attached parts up until 
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HOW TO MAKE CONCRETE CURBING. 


Curbing made of concrete Is rapidly tak¬ 
ing the place of stone. It is not only much 
cheaper In first cost, but lasts longer and 
can be made into any shape required. It ts 
less subject to damage from frost. A writer 
in Municipal Engineering tells how to lay 
a concrete curb which has been found very 
satisfactory. He says: We first made 
curbing with vertical walls on both sides, 
but soon found out that a much better curb 
could be made with less cement by making 
the side next to the gutter battering and 
proceeded to do the work In the following 
manner: 

First excavate to the required depth of 
curb, say eighteen or twenty inches, using 
the earth on one side as a mold, where con¬ 
ditions will admit of it. If the soil is sandy 
no provision need be made for drainage. 
Next we set up a mold two Inches thick. 



Oonorete Curb 

twelve inches wide and sixteen feet long, 
held In place with seven-eighths inch steel 
stakies, set so as to make a curb eight 
inches thick at bottom and five inches at 
the top. Then proceed to fill space with 
concrete, sliding the mold up as required, 
until the finish line is reached, then fioat 
and trowel on the top and twelve inches 
down on the face. Cut deep into sections 
with pointing trowel say three in sixteen 
feet. Finish front edge to straight edge 
with quarter-round. Trim edge next to 
lawn to straight edge, leaving that edge 
sharD* This makes an ideal curb, looks 
*»uds well and is well. Note the 
the facing is anchored to 
wn in the accompany¬ 


ing sketch. After troweling, brush the 
work to give It the appearance of sawed 
stone. We do not consider it necessary to 
use any metal In constructing curb. 


COMMUTATOR CLEANER. 


A reader of Power, writing from Austra¬ 
lia, describes how he made a very satisfac¬ 
tory commutator cleaner. The device will 
be new to many of our readers. 

The device for cleaning the commutator 
consists of a piece of wooden broom han- 



COMMUTATOR CLEANER. 

die with a brass tube to fit it slotted so as 
to hold a piece of Paragon packing into 
which is rubbed graphite. With this held 
against the commutator it cleans it and 
stops the brushes from chattering and 
sparking in a great measure. 


DEVICE FOR CLEANING SIEVES. 


Dr. H. Sellnick, of Leipzig, Germany, 
well known in the European milling world, 
has been granted a patent on a device for 
keeping the meshes of sieves open and free 
to work, says the American Miller. The 



cut shows the plan. Under the sieves, 
shown at a, are ledges running lengthwise, 
d, provided with balls or bodies of suitable 
material, e. When the sieves are in motion 
the balls are thrown up against the under 
surface of the sieves and the particles ad¬ 
hering to the bolting cloth or wire are dis¬ 
lodged. 
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HOHB MADE SHAFT LEVELER. 

An in^enloiis borne made device for lev¬ 
eling a shaft is illostrated In Power, the 
cut explalnlnir Its construction and oper¬ 
ation. Tlie snperlorfty of this article lies 
in the fact that yon don’t have to know the 
size of the shaft If there are several sizes 
on the line, which is generally the case. 
By placing this on any line and leveling 
with attached level, the bob will hang ex¬ 
actly the same distance from the center of 
the sliaft every time, namely, 6 Inches, no 
mattfrr what lize the shaft may be provid¬ 
ing the legs will straddle the shaft. 


1CAKIH6 CONCRETE MIX ITSELF. 


A new method of mixing concrete is 
shown in the illustration. As the concrete 
drops from the mixer it falls into buck¬ 
ets fastened to an endless belt. The weight 
of the concrete as it descends causes the 
licit to turn the mixer on a platform. 
Wliere concrete is to be. used in basements. 



ir«w Conof«t« Mt»tnf M e t hod 


or other places l>elow the street level, 
where the cement and crushed stone arc 
dumped, this method works nicely and 
saves power. 


More than 50,0<K),000 ponoda of India mb- 
ber. valued at more than ISOjOOO^OOO. were 
Ir tbo United Htetea laat jmt* 



TOOL FOR LEVeUNG SHAFTXKG. 
TO CEMENT RUBBER TO LEATHER. 


It is sometimes required to cement rob¬ 
ber to leather. The following is a good way, 
says the American Blacksmith: 

Roughen both surfaces with a sharp glass 
edge, apply on both a diluted solution of 
gutta percha in carbon disulphide and let 
the solution soak into the material. Then 
press upon each surface a skin of gotta 
percha 1-100 of an inch in thickness, be- 
twreen rolls. Unite the two surfaces In a 
press that should be warm but not hot 
In case a press cannot be used, cut thirty 
parts of rubber into small pieces and dis¬ 
solve it in 140 parts of carbon disulphide, 
the vessel being placed on a water bath of 
86 degrees Fahrenheit Melt ten parts of 
rubber with fifteen parts of rosin and add 
35 parts of oil of turpentine. When the 
rubber has been completely dissolved, the 
two liquids may be mixed. The resulting 
cement must be kept well corked. 


The Chicago GH* ^ 
to do aw— 

•strssi 
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TEMPORARY REPAIR TO BROKEN SHAFT. 


The enclosed sketch shows how I made 
a quick repair to a broken shaft, says a 
correspondent of Power, from England. 
The shaft was used for driving two printing 
machines and an* ink mill. It was owing 
to the ink mill becoming locked that the 
shaft was broken. When the manager told 



Showlair Metbod of Boyirtng Brokon Shaft 
me to look to it I was told to make as quick 
a repair as possible, as he did not want 
the printing machines to stand long. I un¬ 
coupled the broken shaft so that the rest 
of the works could run. I then propped 
the broken ends from the floor, so that 1 
could chip a keyway, as shown by the 
dotted lines F, about inches long, % 
inch deep and % inch wide, in both halves, 
thus making a keyway 3x%x%. 1 then 

filed an old key to fit When in place I 
filed it to the same level as the shaft, as 
shown. 1 then got a cast-iron bush B, in 
halves from a very broad pulley. I then 
borrowed two pair of strong driving clamps 
E E, such as are used by turners for driv¬ 
ing large shafts, etc., when turning. With 
' ‘^mped the bushes over the broken 
rinding the whole together. For 
- «hls wlU be hard to beat, 
‘■Hndlng only hours. 


I might say that the apprentice was getting 
the things together and was ready when I 
had got the keyway chipped and key fitted, 
or the repair would have taken longer. 


A NOVEL METHOD OF PIPE THREADING. 


The method of pipe threading referred to 
is no doubt better ‘‘honored in the breach 
than in the observance;** however, it points 
a valuable moral, as will be seen. 

The reminiscence is related by a one-time 
superintendent of water service, the Inci¬ 
dent occurring some twenty-five years ago 
on a road entering Chicago, says Resource¬ 
fulness. Receiving advice that the water 
pipe was leaking at an important water 
station, the superintendent of water service 
went at once to the scene, with such men 
and tools as he had with him. Arriving at 
the water station he found the 4-inch 
wrougb-iron water pipe broken squarely* 
off, only 2 feet of water In the tank, and no 
means of getting a piece of pipe from any 
shop cut to length and threaded inside of 
twenty-four hours. Unwilling to Interrupt 
the water supply and determined not to ac¬ 
knowledge defeat until the last resource 
was tried, he cut a piece of pipe to length 
with cold chisels, chalked the unthreaded 
end, placed it in line end to end with a 
threaded old piece of the same size pipe, 
and with two-pointed tram, one point en¬ 
gaging in the thread of the old pipe, the 
other scribing on the chalked end of the 
blank pipe, he followed the thread with one 
point, always keeping the train parallel with 
the axis of the pipe. The path of the right 
pitch thread was thus scribed by the tram 
point on the chalked surface of the blank 
end of pipe requiring thread. The spiral 
scribe mark thus made was nicked with 
chisels, deepened and made continuous, un» 
til at the end of an hour and a half a good 
thread was cut, the Job put up without a 
drop of leakage and without the interrup¬ 
tion of the water service. 

The above incident was modestly related 
on its own merits as an ingenious little me¬ 
chanical makeshift, but it is of greater in¬ 
terest as symbolizing that high attribute of 
generalship which shrinks not in the face 
of difficulties, but which with skillful use 
of the means at hand snatches victory from 
defeat 


The unexplored arctic region, which 
equals Europe in size, is the largest unex¬ 
plored area in the world. 
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POKIABLE EIXCTSIC -^OTCH" DULL. 


A kftfidj iDacbine recentlj patented is a 
StuUih drill operated hj electricitj. It can 
be used Id any abop bariDf^ iocandescent 
eU^iie Hstbra by eonnecting to the nearest 
aorfcet. It will drill up to %-iuch diameter 



Bl»ctrle«U7>anT«D ''Scotch** DrflL’ 


and lias a fetnl of 7 indies, controlled by the 
hand wheel. It is mounted on a pedestal 
whieh admits of movement In any direction. 
The iiiadiinc is 30 inches hl^b and weighs 
less than 100 pounds. 


LEATHER BELTS. 


A leather l)elt is more economical in the 
end than a rubber one. When buying a 
leather lielt it should be tested by doubling 
It up with the hair side out; If it should 
cnick, reject it as it cannot realize the 
whoh* amount of power it should transmit. 
If It shows a spongy appearance it should 
be condemned at once, says Dixie, for it 
must 1)0 pliable as well as firm. The grain 
or hair side should be free from wrinkl<»s 
and the belt should be of uniform thickness 
throughout its length. It should l>e tested 
for quality by immersing a small strip in 
strong vinegar. If the leather has been 
properly tanned and Is of good quality, it 
will remain in vinegar for weeks without 
alteration, excepting It will grow darker In 
color. Tf the leather has not been properly 
tann--* fiber will swell and the leather 


will become softened, turning it into a Jelli¬ 
fied mass. 

Some people have an idea that a new 
belt that does not stretch any is the best 
for transmitting power, but this is a mis¬ 
take. A belt in this condition is very apt 
to break when used to transmit variable 
loads. 


HOW TO MAKE STOVE POLISH. 

Mix 2 parts of copperas, 1 part of bone 
black and 1 part of black lead with suffi¬ 
cient water to form a creamy paste. This 
will produce a very enduring polish on a 
stove or other Iron article. After two ap¬ 
plications it will not require polishing again 
for a long time, as the copperas will pro¬ 
duce a jet black enamel and cause the 
black lead to permanently adhere to the 
iron. 


NEW METHOD OF REPAIRING TIRES. 

A French firm has announced a new proc¬ 
ess of repairing punctures in auto tires. 
Patching with cement has usually been 
short-lived, and almost sure to leak and de¬ 
flate the tire at high speed. By the new 
method, says Machinery, a rubber rivet, A, 
Is used, having a hollow stem. This rivet is 
pushed through the puncture, using a blunt 
punch for the operation as shown at B. After 
the rivet Is in position, a shot such as used 
in shot-guns of about the size known as B 
or BB, is pushed through the stem until it 
reaches the bottom where, of course, It en¬ 
larges the stem to a considerably larger 
diameter than It is In the neck where com¬ 
pressed by the walls of the punctured tnbe. 
For large punctures it may be necessary to 
use a steel ball such as used in bicycle bear¬ 



ings. The result is that the rivet cannot i 
come dislocated when In use wltbon^ 

Ing off the stem or greatlv «« 
bole. Of Gonrw the v 
head ia treated v 
being placed 






INDUCTION TESTS FOR SHORT CIRCUITS. 
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The drawing illustrates a method of test¬ 
ing armatures for short circuits, reported in 
the proceedings of the American Railway 
Mechanical and Electrical Association. The 
apparatus used In this case consists of an 
old Baxter motor field, F, suspended be¬ 
tween two uprights and balanced with a 
counterweight, W, so that It may be ad¬ 
justed to conform to the various heights of 
different armatures, A. This field is wound 
with No. 9 wire and supplied with alternat¬ 
ing current from a small, belt-driven 
dynamo. The armature is placed in the 
magnetic circuit of this field and revolved 
slowly, and a small telltale piece, T, consist¬ 
ing of a light piece of sheet metal. Is held 
at the top of the armature, as shown. If 
there are any short circuits they will easily 
be determined, as the telltale piece will set 
up a vibration, which can readily be felt by 
the hand. A device of this kind is one of 
the greatest money-savers possible to 
put in an armature repair shop, and it will 
save many an armature from being need- 



. DTDUCTIOK TXST FOB SHORT CIRCUITS.. 

lessly burned out, as the short circuits can 
be detected in the shop instead of develop¬ 
ing after the armature has been placed in 
service. 


AUTOXOBILS VS. THE '^BUS.** 


ntf** which for generations 
‘^•^ween the towns of 
‘ Bodersw^ler In 
modem 


RIGHT AND WRONG METHODS OF 
MAKING A WELD. 

Good coal and good materials generally, 
are among the essentials in the art of weld¬ 
ing. writes J. M. Fix In the American Black' 
smith. For a good weld have your tuyere 



TBS BIGHT AND WRONG IfXTHODS OV MAKING. 


A WELD. 

iron from four to eight inches under. In 
other words, have four to eight inches of 
coal on your tuyere iron depending upon the 
character of the work you are doing. Coke 
your coal and beat it down solidly around 
your fire. Now heat your iron to the weld¬ 
ing point—upset and scarf. In order to make 
the most perfect welds, you must scarf your 
iron properly. Upset well to allow for wast¬ 
ing away. Have your scarf full in the cen¬ 
ter, so that the two pieces to be Joined will 
touch In the center first. If there Is a hol¬ 
low in the center, foreign substances are 
liable to collect in there and cause a very 
imperfect weld. When they have reached a 
good, clean, white heat with the scarf down 
in your fire, take them out and give each one 
a good Jar on. the anvil while the scarf is 
still down, so as to Jar off any dirt which 
may be on them. Reverse or turn over the 
one you have in your left hand, get them 
together as quickly as possible and hammer 
rapidly so as to get them united before the 
heat gets below the welding point. The cold 
anvil will reduce the heat below the welding 
point in a very short space of time. Don’t 
be continually poking at your fire. Let the 
clinkers gather at the bottom. 

MACHINE THAT PICKS COTTON. 

A new cotton-picking machine has been 
Invented. The essential principle of the 
machine is suction by air, which is pro¬ 
duced by fans, the device being pulled 
across the field by one or more horses. The 
machine is moved a short distance and then 
two or three operatives direct the pipe noz¬ 
zles to the cotton on the eight or ten rows 
surrounding the machine. The cotton is 
sucked from the plants as cotton is now 
•ndted from a wagon at a gin. 
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IIDS IHCAKDESCENT FILAMENTS. 


HANDY STOVE PIPE WEDGE. 


Tlie Elektrotecbnische Kundschau, of Ber* 
lln^ says: Tbe filament in glow lamps 
gradually dimlnlsbes in diameter in con¬ 
sequence of tbe slow volatilization of the. 
carbon. A German firm introduces into tbe 
glass globe certain chemical compounds 
wltb a bigb boiling point; these, under tbe 
influence of tbe temperature in the lamp 
bulb, slowly give off vapors containing car¬ 
bon which is deposited on tbe filament, 
thus making op, to a large extent, for tbe 
loss caused by tbe volatilization referred 
to. Besides it keeps tbe resistance and the 
brightness of the lamp more uniform 
throughout its useful life. 

SIMPLE FAN TO COOL DRUM ARMATURES. 

A simple home-made fan, easily con¬ 
structed in any shop, is described by a Can¬ 
adian writer in tbe Engineer. It was con¬ 
structed for use on an armature of the 
solid-core unventllhted type still found in 
many places. The fan was made of sheet 
iron. He says: The fan is shown as first 
made, before tbe wings are turned. This 
part I found easy to acconiplUh l»y catch¬ 
ing the inner ring of tbe fan in a vis^? and 
turning the wings to the proper angle bj 
means of a monkey wrench. When this is 
done take the dynamo pulley off and slip 
the fan onto the pulley hub and tie it in 
position by means of two tie win^? run 
through small holes shown in the Inner 
ring, and around the pulley arm and then 
twisted, the holes for the tie wires having 
previously been spaced prop«»rly ta suit tin* 
pulley arms. 
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This will be found to blow considerable 
air onto the back end of the armature, as 
well as onto tbe box on tbe pulley end of 
tbe dynamo. 


A pattern for a wedge for fastening a 
stove pipe into a chimney is given here¬ 
with. Sometimes small things wedge 



themselves Into one’s good graces when 
larger and more complicated ones cost too 
much or are not to be had Just when 
wanted, says tbe American Artisan. 

Cut a scrap of sheet iron about 4x4 inches 
and fold or bend, as shown in cut 

Then pound one end fiat and you have a 
vedge that will bold the pipe securely, for 
it will spring enough to be very tight in 
the chimney flue. This wedge can be made 
on the spot from a scrap cut from the pipe 
or any bit of old sheet iron. 


NEW WELCH TOOL STEEL. 


Experiments in making tools of Siemens 
st4*el Instead of from the crucible, and thereby 
effecting a great saving in cost, are being 
conducted in Wales. The new process con¬ 
sists in the use of an alloy, which is a secret. 
The experiments so far are meeting with 
success. 


HOW TO MAKE A LIGHT POKER. 


A long poker, easy to handle because 
it is light, and which will not quickly heat 
on account of its being hollow, can easily 
Im» made by welding a solid book at one 
end of a siiinll wrought iron pipe and a 



solid handle at the other end. For a poker 
12 ff>et long, 10 feet of 1-inch pipe is about 
right, and the solid ends should be made 
from %-inch rod iron. The handle and 
hook should each be 12 inches in length. 


NEW POWERFUL EXPLOSIVE. 


The latest in explosives is powdered alum¬ 
inum mixed with nitrate of ‘‘ammonal.** It 
Is said to t>e tbe safest and surest exploatvt 
known. It Is not affected by friction 
blow. It can ottlv 
nary cap. It 
and Ifl not 
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HOW TO MAKE A STEAM HEATED £NAM< 
ELIHG OVEH. 


A ateiim*heated men for eiiameliDg which 
can be constrocted by any tnechanic 1 b II- 
lustrated in the Metal Wruker- From iO to 
100 pounds steam pressure is required for 
baking;, uod the articles to be Jnpatincd 
should remalQ to auch tetuperatiire for 
three hours. 



St«HEQ*tl0flttod KutUQtUne Ov«o 


The oven shown is much larger tbiui 
would he required in any repair shop, but 
Its design is such as to permit of easy 
mod idea tloD to suit any e:xistiDg conditions, 
Tlie oven is heated with live steam, con¬ 
veyed direct from the tnaln boilers. The 
wails of the oven are made of two shells 
or thick sheet iron, so arranged as to form 
an air space betiveeii them. The top is 
covered with a layer of asbestos about 1 
Inch thick* The floor Is of sheet Iron* and 
in this Inatiiuce Is provided with two tracks, 
upon which run iron ears carrying the ar¬ 
ticles to be enameled. This would not be 
Bfcessary in a bicycle repairing shop, ood 
Urn bars and books could be substituted as 
ni the other ovens. Inside of the sheet 
iron walls are vertical rows of sto*im pipes, 
placed closely together, as IndlcatetL Across 
the top are other steain pipes. Below the 
pipes on the eelllng is a sheet iron apron, 
which serves to qatch any dust or dirt that 
tniglit fall from the overhead pipes. Steam 
at boiler preHsure passes through all of 
these pipes/ It ts of the utmost Importance 
in arranging these pipes to provide for 
I heir proper drainage—that Is, .provision 
should be made for the water condensed 
from the steam to flow to some point where 
it couhl be drawn off. 

An e3ttremply nnlform temperature can 
he nmintalmMl for any jHTiod In this oven. 
The WAy in which the heat is applied in- 
tOMI even benttng of every part of the 


oven* This is easeutlttl in an oven of large 
slze^ but is of minor value In one of small 
dimensions designed for the work of a 
sn ail shop. The degree of heat to be ob¬ 
tained la controlled by the ateam pressure 
available, and higher than this It Is, evh 
deutly, impossible to go. But any lower 
temperature desJred can be easily and 
quickly obtaluud and can he maintained 
indeflnllely. 


WAY TO MANAGE A FOUNDRY, 


**ir a fouiidry foreman desires to keep bis 
shop up to a high state of efficiency/ said 
an American foundry man recently, “he will, 
as soon as be receive an order for eastings, 
see tbut the necessary cores are at once 
ordered from the core department Then be 
will proceed to learn If be has a suitable 
flask for the casting* and if he has. he will 
ascertain If any repair wwk be needed on 
this, and, if so, he will have this done be¬ 
fore the flask Is taken to the molder*B floor* 
At! repairing of flasks Bhould be done by a 
flask man Instead of by the molder and his 
helper, 

*Tu order that the molder may use his 
time to the best advantage, his helper should 
see that he not only has his facing sand, 
gaggers, damps, etc., but he should also 
look after the many little things which the 
molder sometimes spends his high-priced 
time In looking up. Even In specialty shops 
I have seen molders take a hand in barring 
up flasks. This they should not have to do 
ns this kind of labor belongs to the flask- 
maker and the latter will do a better job 
than the molder every time. 

*Tn a great many foundries the men de¬ 
pend too much upon the foreman for every¬ 
thing, They should remember that he Is 
only huTuan, and has not the time to attend 
to every little detalL It has always seemed 
strange, too, that the place where ^castings 
are made should receive so little attention 
from the owners of plants, a majority of 
whom seem to think that anything can be 
made to do for this department. Perhaps 
nearly every practical foreman Is familiar 
with shops where ordinary equipment Is so 
scarce that the molders are spending a great 
part of their time looking for things of 
which each should have a plentiful supply. 
The successful foundry manager of to-(lay 
must not only be a practical molder, but also 
experienced In cupola practice, or ho la not 
fully equipped for the posllloti,” 














ftALP TWISTING A QUARTER TWIST 
BELT. 
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HOW A PUlfP ROD WAS RBPAIRSD. 


I was at oue time the proprietor of a 
planiui; mill where It was necessary to 
transmit motion from one line shaft to 
another where the two were at right angles 
to each other, says a writer in the Ameri¬ 
can Machinist. The belt was first used in 
the ordinary way and ran well 
riftM enough for a while, then it 
j [HZSronimenced breaking the laces 
and giving trouble generally. 
One day the belt w’as taken 
down and stretched upon the 
floor and it was found to be 
l)owed—like an iron barrel hoop 
when it is cut and straightened 
out—a result which one can 
readily sec the reason for upon 
earefill observation, as the belt 
has more tension upon one edge 
than the other. The belt was 
then sewn together with a half 
twist, as shown in the accom¬ 
panying drawing, with the re¬ 
sult that the trouble ceased. 

Sinee that time I have been 
alKuit the country a good deal 
and have found several belts running under 
the same conditions and giving the same 
trouble and have had the pleasure of sug¬ 
gesting the half-twist remedy, the applica¬ 
tion of wlilch has always brought the same 
satisfaetory results. 

This contribution is offered in the hope 
that It may meet the eye of someone who Is 
having the same difficulty, whereupon, if he 
applies tlie suggested remedy, his troubles 
will cease. 


OPERATING TRANSFER CAR BY CABLE. 


The lioys were spending too much time 
pusliing the transfer car in a mill, so the 
superintendent installed a cable system. 
The following is a condensed description 
from the Woo<lworker. A small endless 
cable was driven from a drum at one end 
of the mill. One lead of the rope was car¬ 
ried on one side of the track, the return 
lend on the other. In each case just outside 
the rails. A grip was placed on each side 
of the car. To operate the oar In either 
direction the operator has only to close the 
grip qr the side In which the cable Is mor* 
Init f the direction he desires to fo. 


Figs. 1 and 2 illustrate the Muntz metal 
rod belonging to a centrifugal pump, which 
broke where the packing had worn it to 
some extent, says Fieldings Magazine, as 
shown by the dotted lines. Fig. 1. It being 
necessary to have the pump working as 
soon as possible, we resorted to the follow¬ 
ing method of repair. We first drove out 
the keys, took off the pump disk, faced 
up the broken ends of each piece of rod in 
a lathe, drilled up the center of the rod for 
about 2 inches in each piece, and cut a 1%- 
inch left-handed thread, Whitworth pitch. 
Next we turned up and drilled a “distance- 
piece,** the length of which was equal to 
the amount turned off the broken ends, and 
also cut a thread in the same. Then we 
turned up a piece of mild steel about 6 
inches in length and cut a 1% inch left- 
handed thread on it, fixed all together as 
in the sketch, and skimmed up the part 
that ran in the stuffing-box. If the shaft 
was driven from the other end in the same 
direction, of course it would be necessary 
to cut a right-handed thread. This was 



PIGS. I AND 3. REPAIR TO PUMP ROD. 


much quicker than making a new shaft, 
cutting keyw'uys, fitting keys, drilling holes, 
etc. It was only intended for a temporary 
job, but is still running . 


PREVENTS BLOW-HOLES IN STEEL. 


To prevent blow-holes in cast steel If. 
Meslans, of Paris, adds to fluid steel an alloy 
of aluminum with a metal of the alkali earth 
group, or with lithium. Aluminum alone 
does not act upon the nitrogen and hydro* 
gen In the fluid metal. The metals of fbm 
alkaline earths and the lithium poeseas 
property, but they are too dear for we 
An alloy of aluminum and cbI^ 
effect of each ei« 
ozide and r 
be ■ 
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HANDY DEVICE FOR LINE REPAIRER. 


The homemade device shown in the cut 
'Will be readily understood by every elec¬ 
trician. 

Shown in the drawings is a little arrange¬ 
ment which is handy where it is often neces¬ 
sary to go out on the line and take out the 


so high as the hardening heat; and the 
hardening heat is lower than the forging 
heat. Always, in practice, bear this in 
mind. The only exception is in the case 
of high-speed steel, which is a law onto 
itself. 

* * * 

Twist drills hardened in a water bath 



slack, says the American Telephone Journal. 
Frequently when the repairer pulls up the 
slack and prepares to make a new splice he 
cuts the line wide open, and in many cases 
cuts off a conversation which is taking place. 
By the use of this little device such annoy¬ 
ances can be avoided. The drawings are al¬ 
most self-explanatory, but a little description 
may aid in their understanding. Two clamps 
are soldered (one at each end) to a piece of 
insulated wire of a small enough diameter 
to be easily handled. The wire is then 
colled on a spool in such a way that both of 
the ends are available. When it is desired 
to cut out slack the wire on the spool is 
arranged around the point where the line 
wire is to be cut and connected to the line 
wire by means of the two clamps. The slack 
is then pulled and the connection made with¬ 
out Interrupting the service. The length of 
wire to be used will depend on circum¬ 
stances. Forty feet has been found a handy 
length. 


NOTES ON STEEL. 


The following items are taken from the 
November issue of Sparks from the Anvil: 

In annealing • cold rolled steel, gas is 
turned into the annealing boxes after they 
are removed from the furnace. The burn¬ 
ing of the gas uses up any air that might 
come in contact with the steel while cool¬ 
ing. By this method the steel comes out 
of the boxes in bright condition. 

* * * 

Where a defect occurs in a finished arti¬ 
cle made of steel, and always in the same 
place, the steel is not at fault; there is 
nrw with the method of mak- 


as the 
t Is not 


should be plunged deep enough to harden 
a short distance on the shank. Water 
cracks are apt to occur if the drills are 
held almost stationary in the water. If 
the drills are soft directly back of the wa¬ 
ter cracks, it is proof that this portion was 
held at the water line or so close to it that 
they did not go into the bath deep enough 
to harden. * * * 

High speed or self-hardening steel, when 
required to be cut or broken off into tool 
lengths, should first be nicked deeply in the 
bar while hot; or better, should be cut en¬ 
tirely through. Cracks and slivers are liable 
to be produced if nicked but slightly. 

LARGE CENTERS FOR PIPE TURNING. 

A is turned from a piece of mild steel to 
fit the mandrel and roller, with a collar left 
on to take thrust, while B is turned from 
cast iron or steel if convenient, and revolves 



CXNTER FOR TURNING LARGS FIPS.. 

freely on A with the work, which runs much 
truer than with the usual solid center in a 
rough pipe.—Engineer. 

BLACK INK FOR RUBBER STAMPS. 

Nigrosin Z parts, water 15 parts, alcohol 
15 parts, glycerine 70 parts. Dissolve the 
nigrosin in the alcohol, add the glycerine 
previously mixed with water, and rub well 
together. 
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n BAI«AJiCB A LOOSE PULLEY. 


A wnjf'Wbct plan for balancing a 

\wr^ puller it as follows in tbe 

WoiKiworB^: A-•^2’ it his bwn bored out 

rvud^ for D^- r '' '- ^ smooth arbor 

tiaa: -f 7 in place. Wind a 

••vrt i.r''V>i '’i™* accordinp 

i« ^ n long, 

;ii ;-rinw:.-.ds it. giving the pul- 
3 it.r:t‘-n to unwinding proct^ss. 

?'l** nii*‘r i* to 

^.u* 3 iii> 7 . except that the 

-t t'> the same in place. 
V'ii.n p«i[>7 i'* perfectly balanced it 
T'll .-ria i without “chattering." 

aauts^ shoktee than a pattern. 


I tenii r •k<-t»:h showing how we 

luiit** i off a 5-foot pattern 

n i w;»h^<iit cutting the pat- 

vrti- my*! » rrorr^-^-ond^mt of the American 
yU z..z..»z. 'A'*- 5r-t t'jr,k the pin off one 
*of of it*T as. the top Udng a flat 

surface, a sli; 2 ht shift would not matter; 
or, to avoid this* we c-oiild have bored a 


WHEN THE WHISTLE BLOWS. 


Tho whirring wheel nnd the rasklng saw 
And the hissing plane are still; 

There’s silence down in the darksome mine. 

And sileuee up in the mill. 

The hammer and axe are cast aside. 

The shovel and pick repose; 

And the sawdust settles in drifts of gold 
When the W'histic blows. 

Beneath the shade of a spri^ading tree 
They sit with their dinner palls, 

A group of earliest nnd brawny men 
With mu8cl(>s as hard as nails. 

Their lot Is labor from early dawn 
To the daylight's weary close, 

ATIth an hour of case when the clock ■trikes 
twelve, 

And the whistle blows. 

The breeze is fanning their heated brows. 

And to some a dream It brings 
Of a cottage small, and a garden gay 
Where the robin builds nnd sings; 

A window curtnincHl in spotless white 
And framed in a erlmson rose, 

And a smiling face at the open door 
When the whistle blows. 

They feel no envy of him who dines 
From damask and silver rare. 

On delicate fruits and costly wines. 

With lackeys behind bis chair; 

For the bread they eat Is twice as sweet. 

And the rich man stddoiii knows 
The keen delight of the sons of toll 
When the whistle blows. 

—Leslie’s Weekly. 



MOLDING SHORTER THAN THE PATTERN. 


hole through the pattern to dear the pin. 
Tbe pattern was raiiiunil up in the usual 
way, only the drag was raised from the 
lioani tin* thickness i.f the patt»*rii. and tin* 
|):ittern proJtH’t«*<l from tL<* ••ml of the flask. 
.\fter tlie ei»lH* "as taken off and tin* pat¬ 
tern drawn, we st«»pp«*<l off. as markinl by 
line .\ R We did md want to cut tlie pat- 


TO CUT SMALL KEYWAYS. 


Wln*ro small key ways have froquontly to 
be cut In a shop not olberwMso eqiilppi‘d the 
following Knglisli kink from tbe American 
Machinist may bo found useful. A broach. 
su<‘h ns shown In the sketch is used, the 
work being b(*Id in a vise.' in a bush, and 



COMDINED nKOACII AND ARIIOR. 


tern, and we did in»t have a spare flask long 
enough to takt* all the pattern, so this was a 
ease of nec«»sslty. 


rntton%%'ootl is worth 40 per cent iiion* 
Ihnii i»n«* yiMir ago. It Is rapidly licoouilug 
scarce and valuable. 


the broaeh driven through. .\ broach of this 
description Is very strong and the holes are 
not lnjtiri‘d hy It. 


A meh ' ^ positiTe pro* 

t(*oUnn m iki 

f 
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Speed vs. Size 



Bqaltraieat Blfli and Low Spaed Oanaraton 


That an increase In speed re* 
qiiirt^a addlUona] pow€*r Is iUuS’ 
truted ne^ra lively Iii the cut 
showing the corapnmtfve size of 
twu electric generators. Both 
are of equal capacity, but owing 
to the much greater speiHt of 
the sinatler it produces Just us 
much current as the other. 
These mnehliies are each 200- 
kw, capacity; the armature of 
the larger revolves at 100 revo¬ 
lutions per mluotep while the 
speed of the small one Is 000 
per minute. 

The advantages of the smaller 
machines are a saving In weight 
and size. The slow speed ma¬ 
chine weighs 25,000 pounds; the 
high-speed only 9,500 pounds. 
The larger contains 3,700 
pounds of copper more than the 
other. 


Income tax returns show that 
citizens of Great Britain have 
Invt^tecl 15,630,540,500 abroad. 


HOME MADE OIL FILTER. 


Mere fa unother home-made oil dlter to 
add to several already dcfecrlbed In these 
ciilmniis. This one is from The Engineer, 
and the writer saiys: “I have a Alter which 
works on the prlnclpie of caidnary attrac¬ 
tion that any tinner will make for |5.00. 

First have a can with a top made out of 
Uoaty tin or galvanized Iron 30 Inches high 
by 20 Inches in diam¬ 
eter with a faucet 
Inches from the bot¬ 
tom, and a strainer 
attached on the Inside 
of the can. 

Next have a small¬ 
er can 20 inches long 
by 14 inches In diam¬ 
eter* made with three 
legs. Place the latter 
Inside of the large 
can. Prom a dry goods 
store obtain throe rolls 
of cotton batting and 
fiihl It lengthwise making three folds* six 
thicknessi^. thon roll It atdewdse and tie It 
with R string to prevent It from unrolling. 

Tske* the ndls and put one end Into the 


small can and let the other end extend over 
llie side into the large can. Fill the small 
can with new oil pouring some over the rolls 
and let It stand for eight hours. Capillary 
attraction will take about eight Inches out 
of the inner can. Then you can fill It full 
of dirty oil. 

The more rolls of cotton the faster It will 
Alter, Be sure not to have any water mixed 
with the oil as It will filter water as well 

as oil, -- 

HOW TO SOFTEN CAST IRON. 


A German authority says, to soften cast 
iron, heat the whole piece to a bright glow 
and gradually cool under a covering of fine 
coal dost, etc. Small objects are packed 
In quautltles, in a crucible In a furnace or 
open fire, under materials which when 
heated to a glow give out carbon to the 
Iron, They should be heated gradually, 
kept at a bright beat for an hour and al¬ 
lowed to cool slowly. The substances rec¬ 
ommended to be added are cast-iron turn¬ 
ings, sodium carbonate or raw sugar. If 
only raw sugar is used, the quantity should 
not 1>e too small. By this process It Is 
said that Iron tuny be made so soft that 
it can almost be cut with a pocket-knife. 
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PSOFESSOR RATEAU ON STEAM TUR¬ 
BINES. 


Tfet New Eocliie the! Will Probably ReTOlationlze 
Eopne Building 

At the recent EiijriuiHTliig Conference fii 
f»ndon, Prof. Bateau, of Paris, read a pa- 
Iff'F on the steam turbine. He stated that 
while C. A. Parsons and the Swedish en- 
;rineer de Lavai are the two foremost names 
In connec'tlon with the deveiopment of this 
tjpff of engine the idea is not new. Its 
fKissibilities were indicatwl by the French 
(.ufflDOfT Tournaire in 1853 and both Par- 
son-s are] de Laval have since adopted his 
stiffs^-st'd plan. 

The KnififK-erinff Times, London, con¬ 
denses the foilowiiiff from the paper: As 
in the of tb<-ir hydraulic analogues, 
sfeiir.-trjrb;:.‘'“ r:.ay lie divided into two 
prlr-^i;/*: a^-fion and n»action tur- 

iir.'l of th<**«; classes Is sub- 

d:‘>;d<'d y as the turbine is com- 

/.f a wh<*<*l, or of several 

nuIvely by the steam 
\:i of ex;^an-‘:orj. Among re-action 

's;.-.In hydraulics to the 
• Jonval*' turbine), oi W'hich, as 
r.'.bin*--!, the prototype is the 
•Par*/^f;-'* the steam is only par- 

lj>:;y expr-LdM in the distribution, and ac- 
fijli expansion in the movable 
whe#-l 'ihe «tf-}irn, therefore, acts on the 
at ofjfv. t,y Its pressure and Its veloc¬ 
ity. Th** movable wheel is thus subject(.»d 
on its two fa^es to pressure of different 
amount, eau^iriff longltudliinl thrust, which 
has to lie balaneed. These differences of 
Iin'-K!ir*‘ n-nder It necessjiry to reduce to a 
mifiimiiai the elearaneo between the inov- 
ahh* whisd and the W'alls by w’hich the 
sti-arn tends to esejipe without traversing 
the tihides and so doing useful work. It is 
indispensalde that the distribution of the 
sti-aiii should he effeefed over the whole cir- 
ciimfereiiee of the movable wheel In order 
to avoid movements of pulsation very pre¬ 
judicial to efficiency. 

In tlie •‘ar-tlon** turbine, on the other 
liand. the steam only acts on the movable 
w1hm‘Is by Its velocity. Each wheel re- 
vulv«»s 111 a cjising In which the pressure Is 
uiiifnrm. Therefore the steam does not pro¬ 
duce any sensible longitudinal thrust on the 
moving parts, which dispenses with the 
necessity for any special provision to nen- 
(ralixe such thrust. The steam does not 
tend to rush across the blades In order to 
pass from one face to the other at the ex¬ 


pense of efficiency. It is therefore possible 
to provide sensible clearance between the 
moving and fixed parts, and consequently 
to disregard the wear of the shaft bearing. 
Further, is Is possible. If need be. to pro¬ 
ject the steam on to one point only of the 
circumference. Finally, under the same 
conditions “action” turbines revolve at a 
less velocity than “re-action” turbines. This 
renders more easy the direct coupling to the 
machines w’orked. 

It Is not necessary to Insist on the well- 
known advantage possessed by turbines In 
general of smooth and contlnnous move¬ 
ment of rotation, but the excessive speed 
for which they are obliged to be designed 
In order to meet the speed of flow of the 
steam constitutes In many cases a serious 
Inconvenience, e. g.. In Its application to 
ship propulsion. For a long time this ham¬ 
pered their use for electric Installation, but 
latterly dynamos of very high speed have 
been constructed, worked by steam-tur¬ 
bines, constituting an outfit of light weight, 
requiring small space, and although of am¬ 
ple power, of low cost, and, ns a conse¬ 
quence of working and upkeep, as simple 
as can l)e desired. It follows that for this 
purpose the steam-turbine may be expected 
rapidly to supplant the piston-engine. 


OIL PRODUCTION IN CALIFORNIA. 


The amount of oil consumed on the Pacific 
coast during the past four years Is astonish¬ 
ing, having Increased from 4,000,000 barrels 
in 1900 to over 20,000,000 In 1903. All this 
oil was taken from California wells. 

The oil is found in strata of sand where 
it is held in suspension like water in a 
pponge, and lies about 1,000 feet below the 
surface. Such a well costs |4,000 to pot 
down and In operation. The oil brings M 
cents a barrel at the well. Enterprise gives 
the following table for estimating the 
amount of oil suposed to be contained In 
the oil sand: 

One acre of land with sand 100 feet thick 
contains 155,400 barrels. 

One acre of land with sand 200 feet thick 
contains 810,800 barrels. 

One acre of land with sand 300 feet ttitek 
contains 466,200 barrels. 

One acre of land, with sand 400 feet 
contains 621,600 barrela. 


The brains of the J 
and femalef avemN 
those of the b 
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SEEP TOUR BELT PITS DRY. 


A certain manufacturing concern which 
nses a very wide and expensive beit recent¬ 
ly had a costly experience. The belt pit, 
made In the usual manner as shown in the 
Cut A, filled with water one Saturday night 
and by Monday morning the belt was near¬ 
ly ruined. The American Machinist tells 
how a future accident of the kind may be 



prevented. It suggests that belt pits be 
built as shown In the cut B. Not only would 
the pit hold a large amount of water before 
reaching the belt, but at X Is placed a trap 
which allows water to drain to the sewer, 
but which closes automatically if any back 
water attempts to enter. In addition a 



float should be set to give a continuous 
alarm on an electric bell in the engine room 
and office should the water ever reach the 
danger point. 


ECHOES FROM THE IRRIGATION CON¬ 
GRESS. 


The Irrigation Age contains the following 
In its report of the recent Irrigation con¬ 
gress: 

Washington correspondent, attempting to 
he fnnny at expense of Idaho man, poking 
at nriae pnmpkin: **I say, they raise 
that where I came from.” 
"^iitempt: “Apples, Is It? 
ttm’ji huckleberries.” 

fheinati 


from Virginia. The Oregon .mn snickered. 
“What you laughing about?'* demanded the 
Virginian. “Oh, nothing, but that cigar 7s 
made of fresh cured Oregon beet leaf.” 
Virginian puffs away for a while, then: 
“Well, it goes to show what irrigation will 
do.** 


INCANDESCENT LAMP WITHOUT PLAT¬ 
INUM. 


L*Electricien, of.Paris, says: The Com- 
pagnie Generale has been able to entirely 
abandon the use of platinum in incandescent 
lamp manufacture. Heretofore attempts 
have been made to substitute for the 
platinum one of the ferro-nickel alloys in¬ 
vestigated by Dr. Guillaume, but these have 
not resulted satisfactorily. The method em¬ 
ployed by the French firm Is based on the 
use of a special cement, the composition of 
which is not disclosed. With the cement it 
is possible to make a perfectly air-tight 
Joint between the leading-in wires and the 
glass. 


HOW TO MAKE PIVOT FILES. 


Pivot files, constantly in use by Jewelers, 
may be made from the following directions, 
according to the Pacific Goldsmith: 

Dress up a piece of wood, fi^ie fashion, 
about an inch broad, and glue a piece ot 
fine emery paper upon it. Shape your file 
then, as you wish it, of the best cast steel, 
and before tempering pass your emery pa¬ 
per heavily across it several times, diagon¬ 
ally. Temper by heating to a cherry red, 
and plunging into linseed oil. Old worn 
pivot files may be dressed over and made 
new by this process. At first thought one 
would be led to regard them too slightly 
cut to work well; but not so. They dress 
a pivot more rapidly than any other file. 


The Noble prize, the blue ribbon of the 
scientific world, has been awarded by the 
Swedish Academy of Sciences to Sig. Mar¬ 
coni, the Inventor of wireless telegraphy, 
for making the most Important invention 
of 1902. The prize consists of |40,000 anu 
was provided for in the will of the late 
Alfred Noble, who died six years ago. 


British soldiers with defective eyesight aie 
now required by the war department to 
wear glasses. This is consider^ a radical 
order for conservatiYe England. 
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placing a small quantity of high explosiTe 
at the bottom of the hole. The primer is 



HOW TO SEHD IfUSIC BY TELEPHONE. 


The drawing indicates a 
method that hag been 
used to send music out on 
a toll line so that all the 
parties on the line could 
hear It. The apparatus is 
crude but has been found 
to work well and consid- 
ffiing the materials from 
which it was mode, has 
paid for itself many 
times, says the American. 

Telephone Journal. The 
transmitter is shown In 
section, tlie rest of the 
circuit being Indieateddla- 
graromatically. It will be 
noted that the transmit¬ 
ting apparatus Is sus¬ 
pended from the ceiling 
by conls. This is done so 
that the ordinary vibra¬ 
tions of the room will not 
affect it and also so that 
it can be easily moved from place to place. 
B is a tin funnel, 3 inches in diameter at 
the top and 14 inches In diameter at the 
iKittoni. H is granular carbon and F is a 
block of cnrlK>n attached to a strip of 
metal whi<*h is arranged so that the pres¬ 
sure of the carlwn block on tlio granular 
carlwn can be regulated by the tension 
screw J. The little standard which holds 
J (wliich can be an ordinary wood screw) is 
of fM*as<>ned w’ood. E is a disk of tin which 
Is the diaphragm on which the granular car- 
lK)n rests and K is a felt ring to confine the 
carl)on to its proper place. The apparatus 
lias iK^on usihI to send nnislc 50 miles over a 
party line. The switch D is used to cut the 
transmitter into the lino or to cut the line 
straight through as is desired. The tension 
screw' J should Ik? adjusted until the listen¬ 
ing party says he can hejir l)est. 


placed In this, and dry sand poured into 
the hole. If now' the charge is exploded, 
the hole will be enlarged at the bottom, and 
a large charge of explosive can be put In, 
w'ith w'liich the blasting proper is effected. 
Never attempt to thaw frozen dynamite by 
roasting, toasting, or baking It. and never 
put it in heated vessels, boilers, or before 
fires. Never put a cap on to charge a 
primer until ready to use it; and after It Is 
capped, never let it out of hand until It Is 
in the hole. Keep caps aw'ay from dyna¬ 
mite; they should never come near each 
other till they are to be used. Never allow 
smoking near the pow'der or explosive. 
Never use a metallic rammer. Do not get 
nitro-glycerine on the fingers, as It is 
absorbed and causes headache. Invariably 
prepare the primer at a distance from the 
explosive.** 


USING EXPLOSIVES IN MINING. 


I)Is«Mi88ing the use of explosives in mining 
opprathms, J. H. Karku says: ‘in soft 
material the action of a high explosive is 
t(M) local to make It economical, and a 
weaker and slower one w'lll give much lK?t- 
ter results. The charge should be concen- 
trabMl ns much as possible at the bottom 
of the bore-hole, and chambering the hole 
gives good results. This may be done by 


California redwood is being used to splen¬ 
did advantage in the construction of the 
big pipes used for conveying water to the 
electric power houses. They cost less than 
metal pipes and are more durable. 


The principal cause of rails creer 
double-track railroads Is that the 
a given track is all in one 
the heavier and faate- 
the rails will cm 
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Cost of Stsrtinif a Small Brickyard 


ADton Vogt, an expert brlckmaker, con¬ 
tributes an Interesting article to Brick, the 
representative organ of the clay- working 
trade, from which we extract the follow- 
ing: 

The extraordinary demand for clay prod¬ 
ucts all over the country has turned the 
eyes of the big investors towards their 
manufacture. Statements of fabulous prof¬ 
its to be made in the brick business are 
quoted from mouth to mouth—^brick can be 
made and loaded on cars for $3 per M. and 
they sell from $6 to |7 per M.; profit $3 to 
$4 per M. Given a yard with a 20,000 ca¬ 
pacity per day the profit will be from $60 
to |80 dally. This, of course, is on paper, 
and for the sake of enlightening intending 
clayworkers as to the actual figures oi 
brick manufacture on a small scale we pre¬ 
sent a resumO of the equipment of the 
smallest kind of a brickmaking plant. 

To begin with, if only a tempering wheel 
is used, this wheel will cost with freight 
about $125. Next a dozen molds must be 
ordered, three bricks in a mold, costing 
with freight about $20. While the wheel 
and molds are on their way from the fac¬ 
tory, six pits must be dug, two for soak¬ 
ing clay, two for grinding and tempering 
and two for filling; these for a yard of 
12,000 brick daily capacity. The digging of 
these pits will cost $30 Inclusive of the 
laying of the floors, the lumber for which 
will cost another $54. Six hundred feet of 
1-in. lumber are required for each pit at 
the rate of $15 per M. ft. Two carts for 
hauling the clay will cost $80 and a pair 
of horses or mules to haul and temper the 
clay can be obtained for about $200. Then 
come the smaller items; picks, shovels, 
axes, hammer, saw, etc., about $20 worth. 
Two mud barrows $10; two sand barrows 
$7; two molding tables and sand boxes $12; 
running boards, hacking planks and lumber 
for covering about $40, and other small 
apparatus about $40 more. The harness 
and feed for the mules can be figured at 
$75. This makes a total of $693 for the 
outfit and then about $300 must be in hand 
for operating expenses. Briefiy stated, 
then- M one sliould figure on embarking id 
» mi pA matter how small 

will cost 
4jO00 
U 


cents per M., digging the clay, filling and 
tempering will cost 70 cents per M. inclu¬ 
sive of horse feed. Molding will cost 30 
cents per M.; mud wheeling, 25 cents per 
M.; off-bearing with three boys, 30 cents 
per M.; backing in the yard, 10 cents per 
M.; loading to the kiln, 20 cents, and set¬ 
ting, 15 cents per M.; casing the kiln, 5 
cents per M. Coal or wood will cost $1 per 
M.; labor for firing, 25 cents per M.; load¬ 
ing in cars, 25 cents per M.; a total of 
$3.80 per M. 

So far the figures would seem to show 
a fair profit In the brickmaking business, 
but the brlckmaker has both an ally and 
an enemy In the weather department. 

Suppose 12,000 bricks were molded today 
and ruined during the night, then the next 
12,000 would cost twice as much or $7.60 
per M. There would be simply no profit at 
that price and that Is the figure which 
many bricks cost, less the setting and burn¬ 
ing. One case In particular can be quoted 
where 200,000 bricks were made and the 
labor paid for and only 101,000 were set in 
the kiln on account of unfavorable weather 
conditions. Of course this 101,000 cost more 
by the time they were burned than their 
market value. These things happen in 
open yards without any shelter. It Is, 
therefore, not advisable to make any bricks 
by any process without providing a suitable 
shelter for them after they are made. Six 
thousand bricks per day under shelter will 
bring more than 20,000 bricks laid out in 
an open yard at the mercy of the weather, 
but this sheltering costs money to erect, 
and this additional cost must be added to 
the sum estimated for the equipment of the 
yard as first mentioned. There is money 
in the brick business if the enterprise is 
managed right, but not so much as the 
amateur Imagines or as the skillful manip¬ 
ulator of the black pencil on white paper 
is able to show. 

This country is filled with brickyard 
graveyards. 


A new material for joining pipes is called 
“leadite,” because it replaces lead in many 
ordinary uses. 


In Wisconsin a roof covered with sheet 
sine in 1854 is still in fine condition and has 
never cost one cent for repairs. 
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SHOP NOTES 


THE EVOLUTION OF THE TIRE. 


The greatest iniproveuient in voblcle con- 
fftnu/tlon was w'bcn some Tiriglit blacksmith 
tiionght of heatiuf; the tires and shrinking 
them on the w'heel. While many claim the 
honor it is not known to w'hr>m it rightly 
tielongs. Previous to this event tires were 
made in short sections and held on the fel> 
loes with nails. When starting on a long 
haul the driver always laid in a good supply 
of nails to use on the trip. The Wt‘st Tire 
Setter Co. has put into a few lines of verse 
this interesting historical event: 

A smart smith thought of a hrwp for a tiro. 
Welded It up when the tions was gone, 

H«*ated It well In a oirculnr flro, 

Doas<><l it with watt'r and shrunk It on. 

Ifany a Hiiiitli would not boliovo it. 

Many a lioad was Khakon “no.** 

Many a one would not r**oi.|vo It, 

NovorthoIosM It was a "go.” 

Tt was a groat thing, 'twas a wonderful day. 
When tiros wore shrunk on in this now-funglod 
way. 


CUTTING LEFT-HAND THREAD. 


To the Editor: I noti<*e in the December 
number the artieh* on cutting left-hand 
threads with right-hand tools. About two 
years ago some one advertised to tell how 
to do this for $5. This aroused iiiy iiiten^st 
and I worked out about the same ns you 
state exci'pt in place of the V block T plnc<‘d 
another tap the same as on the other side. 
To make the nut first cut the left thread 
on a pl<‘ce of steel, tlieii file the gutters in It 
and temper It ami cut the nuts.—T. X. 
Phillips. 


HOW TO BUILD AN EMERGENCY BRASS 
FURNACE. 


A small foundry und repair shop had oc¬ 
casion to use a small brass furnace for very 
iin mod late work. It Is so siniiile in con¬ 
struction and has given such cX(‘eIlont re¬ 
sults we Illustrate It here with a condensed 
description from the Foundry. The cut 
shows a W‘Ction of the furnace: 

It consists of an outer shell A lined with 
fire brick ns shown at C. Tlie bottom of 
the furnace Is all com|)osed of fire brick. 
The cast iron cover F is provided with an 
iron handle O. The products of combns- 
tfon escape throngh nicks cut on the edge 
of tho brick work ms shown st H. Dfanmn- 


siODs are shown on illustration. The blast 
is taken from a small centrifugal blower 
which supplies the blast for the forges in 
the smitbshop and is introduced through a 
one and one-quarter inch pipe shown at G. 



This pipe ext(*nds about four inches above 
the bottom of the furnace. The fuel con¬ 
sists of anthracite coal of about grate-size. 
A bed of about 8 to 12 inches thick, depend¬ 
ing upon the cliarge to he melted, is placed 
in the bottom of the furnace and the cmci- 
ble E, set on top of it; coal is then filled ia 
around the sides of the crucible up to the 
top us shown. 


GIVING IRON AWAY. 


Many a manufacturing concern—and the^ 
are not all large ones—are giving aws^T 
tons of iron or other metals, every year, and 
don’t know it. The Foundry explains how 
this Is done. It occurs in castings of oon- 
sidcmhle weight, of 250 pounds up. For In¬ 
stance, a large number of castings are re¬ 
quired. to weigh, say, 260 ponnda. Tb 
avoid constant repaira to a wooden oati« 
an iron one is used 
heavy s' 
woodi 
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the mold on all sides and at the bottom. 
When the castings are weighed it will be 
found that the one cast in a mold which 
was excessively rapped will weigh 275 
pounds, or even more, instead of 250, as in¬ 
tended. As the manufacturer in making his 
price estimated on only 250 pounds, he loses 
the value of 25 pounds on each one. 

The same result can also occur from a 
too rapid pouring of the metal, causing the 
mold to enlarge from sudden pressure, and 
by overfilling the riser and gates. 


TO CHECK EXCESSIVE FURNACE DRAFT. 


The Illustration will be sufficient direction 
from which to construct an effective check 
draft for a house furnace. The furnace had 
an excessive draft and fairly pulled coal up 
the chimney, says the American Artisan. 



The smoke pipe of seven inches diameter 
was tapered down to five where it entered 
the chimney. This did no good. Then a 
pipe section, as shown in the cut, was in¬ 
stalled, creating an eddy, and curing the 
trouble. 


OILING CYLINDER OF AIR COMPRESSOR. 


In an address before an engineering so¬ 
ciety M. E. Stover said: 

In lubricating the interior of an air com¬ 
pressor cylinder conditions will be found 
different from those existing in a steam 
engine cylinder. In the former the heat is 
dry, while in the latter moisture is always 
present Moisture has a tendency to wash 
oil from the surfaces, whereas with a dry 
heat the oil adheres to the surfaces better, 
with the result that a given amount of oii 
will give better and longer service in the air 
cylinder than in a steam engine cylinder, 
both being of equal size. 

Owing to the intense heat, the oil used 
atr-compressing cylinder must be of 
re that it will not deposit a coat- 
ivernt oil in and around the 
^he compressor. If of 
- reaching the 
- niilae and 


pass off with the air without affording any 
lubrication to the wearing surfaces. If the 
oil is too dense, or is compounded with ani¬ 
mal or vegetable oils, it will have a ten¬ 
dency to adhere to the discharge valves and 
passages, and will gradually change to a 
hard, brittle crust or layer of carbon, which 
in time will completely choke up the pass¬ 
ages and render the valves inoperative. 


RAPID METHOD OF TESTING ARMA¬ 
TURES. 

A handy device which can be rigged in 
any shop, for testing armatures, is in use 
by the street railway at Postmouth, O., and 
is described in the Street Railway Review. 
The test is made quickly, but surely. 

The armature to be tested is mounted be¬ 
tween lathe centers and tested just after 
the last turning down of the commutator. 
A board clamped to the lathe carriage car¬ 
ries two brushes so placed as to make con¬ 
tact on the commutator 90 degrees apart; 
one brush is connected to the ground and 
the other to the trolley through a series of 
32 c. p. lamps. Any telephone may be used 
with a head receiver to allow the operator 
two hands to work with. The operator 
should stand on an insulated platform to 
prevent accidental shock, in case the trolley 
contact should happen to be made and the 
ground contact broken. 

The testing operation is as follows: Place 
the two contacts which connect with the 
telephone on adjacent bars; if everything is 
normal, and there' are no open or short cir¬ 
cuits, the operator will hear the generator 
current very plainly, as the telephone is in 



multiple with -an armature coil. The arma¬ 
ture is revolved and each pair of bars 
tested. Should two bars be short circuited 
no sound, or very little, will be heard, de¬ 
pending upon the resistance of the short. 
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If there Is an open circuit no sound will 
be beard between any bars until the bars 
are found between which the open circuit 
occurs, when a very large sound results, as 
the telephone Is In parallel with half the 
coils In series. The time required for test¬ 
ing by this method is only a few minutes 
and the cost is trifling. 


HEW SOLDERING IRON. 


An extremely practical gas soldering iron 
was recently placed upon the Berlin market. 
As is apparent from the illustration, the 
copper bit is movable and can l>c placed at 
any desired angle. By virtue of this con¬ 
struction the iron is of great 
convenience in soldering 
metillic ifdges so located as 
to be difficult of access. Tlie 
heat generated by the gas 
flame (Bunsen burner) is 
utilized to its fuliest extent 
in tluit the hollow part (A) 
prevents rapid radiation and 
concentrates the heat upon 
the copper bit (B). This , 
system of heating develops a 
sufficiently liigfc teiniwrature 
to permit of the employment 
of a comparatively small piece of copi)er in 
the bit and also economizes in the amount 
of gas consumed. The size of the flame 
can be regulated at will and the apparatus 
attached to any gas Jet by means of a 
hose and opcratwl without the employment 
of a bellows. The short length and com¬ 
paratively light weight of the iron makes 
it a most t‘onvonient and handy tool to 
manipulate. 



TO TIGHTEN VERTICAL MOTOR BELT. 


In an Knglish shop, where the machinery 
is driven by electric motors, it was ne<*es- 
sary to use a vertical belt. The method of 
taking up the stretch in the belt is described 
In the Electrical Review, London: 

A B is a fixed casting, flxed to the floor 
with foundation l)olts, having cast on to it 
two slotted lugs 1 and 2. 

C 1) Is a similar casting, to which is liolted 
the motor. At I) it is lilngi^ to 1 and 2 by 
lK)lt8 which can be moved up and down the 
slots in 1 and 2. At C are two lugs having 
a nut through which the screw £ F passes, 
being flxed at F. 


When the belt is flrst put on C D is flxed 
at the top of the lugs, then the motor is 
levelled by screw E F, and as belt stretches 
C D Is lowered (at one end), and when It 



is in contact with A B and more adjustment 
is required, C D is lowered at the slotted 
lugs 1 and 2. 


MILLER’S BRUSH TO CLEAN CORNBR& 


A horne-rnade device, easily prepared, for 
cleaning the corners of sieves in flour mills, 
is described in the American Miller. 

This brush is made of spring steel bent 
into three U-shaped arms. In each arm is 
riveted a block of wood with bristles. 

The advantage claimed is that tt will 
never get out of shape or break. It will 



clean the corners of the sieve. It will not 
get cloggc^d In the corners. It will rebound 
in an irregular course, thus covering all 
parts of the slev’e. It can be made large or 
small, light or heavy, to suit conditions. 


GASOLINE BOATS FASTER THAN STEAM. 


A small boat, with say, 25-horse-powar 
will make better ppeed with a g*i»Hn^ 
tor than a steam tun ginm. xho mthI 
is in the saTimr in 
piping. TIr 
wj m 



INCREASING PULLET DIAMETER. 
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To increase the diameter of a pulley, take 
a four-strand manila rope and make one 
end fast with a hook-shaped, quarter-inch 
bolt. Wrap the rope tightly around the pul¬ 
ley, making the other end fast in the same 



manner as the first one. An 8-lnch pulley 
covered with inch rope may be used to 
drive a large wheat elevator. This is an 
inexpensive way to make a pulley larger 
and still leave the face true. It only takes 
a little time to do the work. 


TREATMENT OF SOLDERING IRON. 


Editor Popular Mechanics: Will you 
kindly give a few suggestions on the care 
and treatment of a soldering iron used by 
carriage lamp makers. What is the best 
method of keeping the iron bright? What 
is the best acid in use for soldering that 
class of work? 


Mr. B. P.hbenstein, of the Chicago Silver 
Plating Works, who has wide experience in 
this line, states: Of course it is the gas or 
charcoal or whatever is used in heating the 
iron that blackens it To keep the iron 
bright first prepare a solution as follows: 
Put a quarter pound of sal ammoniac Into 
a pint of water and permit it to thoroughly 
dissolve. Dip the iron into the solution and 
it will brighten immediately. 

The iron needs filing every three or four 
hours to keep it In good condition. If it is 
not filed frequently It will acquire such a 
heavy coating of tin that it will not melt 
the solder. 

The best acid to use for soldering this 
class of work Is muriatic acid, cut down 
with sine until it will not eat (dissolve) 
any more sine. Then take three parts of 
thA cot down with the zinc, to one 
* No sure and clean well the 
ering. Be sure and do 
•due In the house, for 
it boils up is 
noiis» ^ 


TO RECOVER CYLINDER OIL FROM GON- 
DENSING ENGINES. 


In the power house of the Camden A Su¬ 
burban railway is a unique device for recov¬ 
ering cylinder oil. Part of the time the ex¬ 
haust is discharged into the condensers. 
The Street Railway Journal describes a very 
novel and economical feature of the oiling 
'system in an arrangement both for recov¬ 
ering the cylinder oil and utilizing the 
latent heat in the water in the hot well. 
The overfiow from the condensers discharges 
into a large concrete and masonry tank, 60 
ft. long by 14 ft. wide by 6 ft. deep, set the 
level of the boiler room fioor. 

This receptacle, a rough section of which 
is here shown, is divided by barriers into 
four compartments, the barriers being so 
arranged that the water has to fiow over 
the first, then under the second, over the 



nenOM OF BCfr.WKLL TANK. SHOWING SKIMMBK8 FOK 

bicovbbing cylindbk oil 


third, and so on. The overfiow from con¬ 
densers is led into the first of these com¬ 
partments, and as it fiows under and over 
the barriers of the tank the cylinder oil 
collects on the surface of the water in each 
compartment. In this position it is auto¬ 
matically skimmed off by funnel-shaped 
drain pipes, about 6 Ins. in diameter at the 
top, as Illustrated. It has been found pos¬ 
sible in this way to recover about one-fifth 
of the oil used in cylinder lubrication. It 
has also been found not only practicable 
but desirable to use the overfiow of this 
tank for boiler feed purposes. The temper¬ 
ature of the water averages about 115 de¬ 
grees F., and the little oil that is mixed 
with the water seems to act as a boiler 
compound and be just enough to precipitate 
the mineral matter in the water; in fact, 
since the Introduction of this water the 
boilers have been entirely free from scale 
or corrosion. 


John J. Camp, of Seattle, Wash., will start 
In a gasoline launch 18 feet long, and at¬ 
tempt to follow the western coast down to 
Cape Horn, and then up the Atlantic shore 
to the St. Lawrence river. Thence through 
the Great Lakes to the Mississippi, up the 
Missouri and Snake rivers, where a short 
portage will bring him to the Columbia 
river, and thence home. 


CASTIH6 TO ELEVATE DRAFTING BOARD. 
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meDt.. Tbe burDishing Is accomplished with 
the ordinary suds and burnisher. 


Where it Is desired to use a drafting 
iKNird on a flat table, the castings shown in 
the cut will be found of service. The 
Draftsman says tbe base of the casting 
should I»e 41^ inches in diameter, the height 



Srrstlaff Drmfttnc Bo«rd 

4 Inches, terminating in a sharp point which 
holds the lx>ard and prevents slipping. By 
moving tbe casting various elevations of the 
lioard are secured. 


BURHISHING NICKEL PLATE ON HAND 
LATHE. 


Nickel plated articles capable of being 
handled rapidly can Ik? profitably burnished 
on a hand lathe. Some manufacturers prefer 
this method to buffling and the finish is more 
durable. In buffing a certain amount of 
plate is worn off, while in burnishing the 
surface Is hardened under the burnishing 
tool. J. W. Force, in Metal Industry, says: 
I have been using the burnishing process 
for buttons, and some 1200 gross are treatwl 
every day. To accomplish the result, how¬ 
ever, the solution must be properly made 
and maintained. The coating also must be 
very light; only Just enough to cover the 
nrti<*le should be put on. I use a solution 
which does not stand over 5 degrees hydro¬ 
meter test, and even a little leas is better 
than over. 

The method which I use Is as follows—viz,; 
Tlie articles to be plated are first sent to the 
dipping department and dipped in the usual 
brass dip until a good, bright, clean finish 
Is producetl. They are then rlnstKl in cold 
water, then in hot wat«*r and afterward 
driiHl in sjiwdust. They are now sent to 
the plating department. The articles are 
now placed in baskets, rinsiHl In potash so¬ 
lution and then in cyanide solution. The 
m»xt op^Tation is to rinse thoroughly in three 
waters and place In plating baskets in the 
plating bath. The plating is allowed to con¬ 
tinue until a light coating is produced. They 
are then thoroughly rinsed In cold water, 
then In hot water and dried In sawdnst and 
afterward sent to the bamlabiiif depart 


HOW TO STAIGHTEN A SHAFT. 

The following description of a quick re¬ 
pair of a bent shaft of an electric motor 
in a mill may prove useful some day. The 
American Miller says tbe shaft was bent 
at A, being on a bearing. The bearing could 
not be turned down, nor could it be muti¬ 
lated from pounding. The shaft was 
straightened without doing either. 

Mr. London had an iron, B, forged to fit 
about one-third of the way around the shaft 
Tills was heated in a furnace and while 
hot was placed on the concave side of the 
bent shaft. When the shaft was slightly 
beyond straight the Iron, B, was removed 



8traisht«nlnc • B«nt Shaft 


and the shaft became straight The beat 
liad expaiulod tbe one side of the shaft 
enough to leave it perfectly straight 


DIP AND ACID CUP. 

A handy device for tinners, which can 
easily be made is described in the American 
Artisan. It is especially convenient for 
work outside tbe shop. 

Make two hot tie-shaped cups of copper 
and Join together with a boss and handle. 
In one of the cups put your flux and 
in tbe other tbe dipping solution (composed 



Dip and Aold Cnp 

of weakened flux or acid). Let the open¬ 
ing of the dip cup be larger than the ecM 
cup, so you can always tell in which tp 
yonr coppers. Tin and horse hair mal 
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TO FASTEN DAM TIMBERS TO ROCK 
BOTTOM. 


The Olfficult task of securely aDcboriog 
timbers to a rock bottom for dam or other 
similar construction is made easy by a 



Method of Anohorlnc 


writer in the American Miller. The illus¬ 
tration tells the whole story. Any black¬ 
smith can make the fastenings, to be used 
ns shown in the cut 


to the line post L’ and the other he touches 
to the hook switch. If the buzzer sounds 
here, he is sure that that part of the circuit 
is closed, and then touches bind post num¬ 
ber 6, still leaving the first snap at L’. If 
the buzzer fails to sound at 5 it is evident 
that the trouj^le is in the wire between the 
switch hook and the bind post 6. If, how¬ 
ever, the buzzer sounds at 6, and does not 
at 6 it is evident that the open is in the sec¬ 
ondary of the Induction coll. The buzzer is 
better than a telephone receiver for this 
sort of work, as enough current to make a 
distinctly audible click In the receiver might 
fiow across a partial open, while the buzzer, 
under the same circumstances, would not 
sound. 


TO MAKE A CISTERN CLEANER. 


Here is a description of a really good cis¬ 
tern cleaner, condensed from the American 
Artisan, with which a cistern can be cleaned 
without pumping out the water. 

It is made of 2-in. hoop iron bent into a 
10 or 15 inch circle with 6-inch straps for 


HOW TO MAKE A TELEPHONE TESTING 
INSTRUMENT. 


It is often quite handy to a telephone in¬ 
spector to have a simple testing apparatus 
with him while he is making bis rounds, 
says the American Telephone Journal. The 
one here described Is easily made, and will 
be found practical. It requires but a couple 
of small dry batteries, vest-pocket size, and 
a small buzzer. The dry batteries and bua^- 
zer can be carried in the pocket or a better 
arrangement is to mount them in a small 
box with a pair of fiexible cords, to the ends 
of which snaps are soldered. Old suspender 
snaps will be found to answer the purpose 
admirably. When a station is in trouble the 
inspector can usually quickly decide 



whether it is the primary or secondary cir¬ 
cuit that is at fault The figure represents 
Hie aacondary circuit of o telephone sub- 
nstrment Sui^posing an open is 
aaimot be easily located, the 
m tnap from his buzzer 


/<w>f mm 

LLNGtH or MANOU 10 TO 10 ft 


fastening to handle. One side of the cii> 
cular rim is sharp and the other is punched 
full of holes, say about one inch apart. Sew 
to this rim a sack about 15 inches deep, 
made preferably of gunny cloth (coffee 
sack) wide enough to fit the rim neatly. 
Sew sack to rim with malleable wire. 

This is the best known cleaner, as it has 
a good edge for scraping up the dirt while 
the sack allows escape of surplus water. 
The sack must be sewn inside, or in such 
a manner so as to protect from wear near 
the hoop circle. 


The new cruiser Maryland, which was 
successfully launched at Newport News re¬ 
cently, is 502 feet on load water line; ex¬ 
treme breadth 69 feet 6% inches; trial dis¬ 
placement, 13,860 tons; mean draft at trial 
displacement, 24 feet 1 inch. 


When the piano manufacturers hold their 
convention at Atlantic (^ty, N. J., next sum¬ 
mer, one of the attractions will be a great 
piano bonfire. A huge pile of old square 
pianos will be stacked on the beach, sprayed 
with petroleum and 





WKAT TO 00 WITH OLD 
RANGE BOILERS. 



A kltcheti range boiler 
when put out of Borvtee 
aeems to be one of tbe 
most useless tilings to 
world. Patcblag and 
niendtng are a waste of 
money. The junk man 
refuses to buy tliem, and 
the plumber feels imposeil 
upon 'When requested to 
take them away. And 
yet. but for some appar* 
eutly Inaltrnlfieant weak¬ 
ness, the bf?Uer which 
cost from |25 to f50 seems 
goiid for many years to 
come. A w^riter in the 
Metnl Worker has dis¬ 
covered uses for these 
discarded boilers; some of 
them are shown in the 
Illustration. In Peunsyl- 
vanta many house hold¬ 
ers burn their refuse 
and garbage; the old boil¬ 
er makes an eiceellent In¬ 
cinerator by cutting off 
the top and Inserting a 
grate 15 Inches from the 
Iwttoin. Fig, 2 is a water 
trough. Fig, 3 a device 
used by Ohio river dsher- 
men to tar their nets, the 
nets being dipped in the hot tar. Figs, 4 
and 6 speak for themselves. Fig, 6 shovrs 
a section of old boiler used as an expansion 
tank for a green ho use heated with hot water. 
The height of the water In the tank is a re¬ 
liable Indication of its heat. Tbe pipe holes 
In old boilers can be stopped with wood or 
Iron screw plugs. 

With both ends cut off they make good 
culverts, A rod through the center with a 
handle transforms an old boiler into a good 
lawn roller. With one end cut off and 
buried In the ground It makes a fairly good 
refrigerator as a temperature of 52 degrees 
can be thus secured, Other uses will sug¬ 
gest themselves to our readers. 


The Prince of Wales has a most extraoi^ 
dlnary design tattooed on bis arm. It takes 
the form of a fearful looking dragon, with 
open Jaws bristling with rows of gigantic 
and a row of spiked horns down the 
middle of itm back. 


FREIGHT CARS ORDERED IN 1903. 


There is always great interest in rail¬ 
road clreles to know the number of freight 
cars ordered during the year, as affording 
an indication of trafBc present and pros¬ 
pective, The Railtvay Age has compiled the 
figures, w^hich are: Freight cars, 10S,936; 
passenger, equipment. 2,310; Ibcomotlvcs, 
3,283, 

Id 1502 the orders were: Freight cars, 
196,24S: passenger equipment, 3,459; and 
locomotives, 4,665. 


A Toledo, 0., man has invented a self- 
starting gasoline engine for automobiles. 

The engine is a vertical two-cyUnder, and 
after being once started in the morning 
will start any time during the day 
pushing a button. One cylinder always 
charged with compressed gas. which 
course would lose its cfflclcncy in about ^ 
20 hours* 
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LKWGTHEirafG A SMOKESTACK WHILE 
m USE, 


The llO-fcjoi round Iron stnoke&toek of 
the Century Hulldlng hi Indiana polls was 
rceeuily leUKthened 60 feet while the boll* 
era and plant were lu full operation. The 



L«nctJ\lns i Bl^ok, wailff in Ui« 

wtnvk had long been a ioiiree of annoy- 
iince fo fieeupaUfa of nearby tall biilldlngH, 
and to extend ll without banking tbe fires 
jfitd ahnfling off the power of the manu¬ 
facturing eonipanles occupying the Century 
K'UldliTit was cotiKidGreti impossible by local 
cngitieers. \V, Tf, Schott, consultiuff eugl- 
in*»"r of ndcago, was callof! upon nml In an 
ttua*ntciiia and effectlTiy w'ay acwmi>lisbc<l 
flu* b’b* A dittnpt'r was* placinf In tlie old 
feet below the top and tw-o 
nf hi In the t^ldc® n abort dis¬ 


tance below the damper. This permitted 
the escape of the smoke and gases, and the 
workmen were able to rivet the previously 
prepared sheets into place with but little 
ilifllculty. The stack Is Ove feet in diameter 
and was extended to a height of 170 feet In 
eight daya. The accompanyIng Illustration 
Is reproduced from the Iron Age, 


SOLDERING, 


The best solder for ordinary purposes Is 
called '*haif and half/' L e, 50 per cent tin 
aud 50 per cent lead, More lead and less tin 
umke^ softer and poorer solder and raises 
the melting iwint An adtlition of proper 
proportion of bismuth reduces the melting 
point but greatly Increases the cost. 

To Join surfaces by solder, they must be 
thoroughly clean and heated sufficiently to 
melt the solder. Heating causes both the 
solder ami tlie surfaces to rapidly oxidise 
and oxides are fatal to good Joints. To pre- 
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vent oxidixatlou as much as possible and to 
carry the oxides away, acid or fluxes am 
used. An exceUent flux Is one that has both 
an active reagent to cut aw'ay any foreign 
matter from surfaces and a protective Ingre¬ 
dient which will shield the hot surfaces 
frotn the air until the solder can run In and 
take Us place, w'hleh It does by caplJlary 
attraction. 

Different metals require different fluxc?». 

Muriatic (llCl) add and xinc, decanted, 
makes a falrlj’ good (but corrosive) fluid 
for till plate, brass, copper or steel. Tal¬ 
low* or steariue for lead. Rosin for lead 
or tin plate. These are the most common. 

To **tln” a copper, do not have It too tot. 
File bright, quickly rub with sal ammoniac 
or dtp in paste or salt5 solution and apply 
solder before the copper has time to oxidize. 

Few manufacturers realize how much can 
be saved by having things convenient At 
least, there are few methods employed that 
can not be Improved opon. Most operatbj^^a. 
have but two tmwda, \w wws VLasut 
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opmdmiB mtiMt be rnpbiljr iiikI 

i»o/ It U ImiMirtaot lo bavii onty 

two tldairs to nuustpuLate, oue for eaeti 
iMtuL In many^ powibty m&rs iirUiT<? 
tbr worlc U Uabt, all tbe time In 

DftOflne tbc loklcfiiia oofiprr la Icmt. 

Ilowerar, tbme atlJl r^nuln tUree mo- 
ikma, brinttlEit: tlie work, the flnac and 
ilie toliler np to die eojiper. Uhese Ihren 
nvndnoe can bv redtieiHl to two, when a 
aciif-anslna •older la used. 

A^Tiere the aurfacra to be imltiHj arc very 
eitenaire a tnrihod called '‘aweatlug*^ ie 
rixjplojeil* Tbla U done In several ways* 
The writer has employed two methgcls in 
tiU ciiiedemi? eovertnjr many thonaands of 
aiitinre fwt of worU* The first method was 
to cedi luith turfaces with solder (over t\ 
hot store) by men ns of wire brush and 
cryatal of sal ammunlac and| as soon as sol- 


ami the other Init 146 Inch. Evt^y square 
eenttmrtcr of the entire surface bad to be 
Btdderetl, By the nse of self-flttxing solder 
it Is possible to do much solderlnf; wlihont 
a copper* Merely heat the article and apply 
the solder. 

F* O, Dlckersfiu* 


HOW TO TIE A HITCHING KNOT, 


A knowlettgc of how to lie the hitching 
knots, which are a part of the education 
of every sailor, ivill be valuable to all our 
readers* The Bhistration Is from the Bed- 
entifie American. A piece of white cotton 
clotbcB line Is most suitable for praetice. 

No* 1 Is the so-called half hitch, which 
Is so common as to be ffitnlliar to nejirly 
everyone* No* 2 is known as the timber 
IiitcU, and is particularly useful ’when me- 



Uvtd iMatluc ] 


tlrr mas set, to coat with rotln to prevent 
o\liiUiitl«>n. The two plates thus eoviTr%l 
ww clnttiped face lo face and “baked"’ In 
an oven- 

A mons ecimamiciil method wti> tn lay a 
idi«*et of »Mildef foil# ft-lOOP lm*h thick, 
cTiiled wUlj flux. Ixtweeti ihe plaleji* Th*-»4* 
were cliinpcfl forethcr and baii'^d a* above. 
The ItttUT inrlhCKl proved more cHmoiimlcal 
The plaleii iiliove m^ ntlunni 

_■ I— ifciiiiiii St w 


dlum stxiHl allcktt of Unilx^r are to be liauliHl 
atmuL Kou 2 la a iximbiimflon of the iiiU' 
her hitch and tuilf hitch, that ia pnrtlcn* 
hirly advantageous when Intiger sticks are 
to bt hADdli^d* Ko. I If tlie Camoua clove 
hiteb Ui 2 t ti more rreQUittllljr tiOed than aiw 
orh^T farm of 
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SHOP NOTES 


HOME-MADE BIT. ENGLISH ANTI-HUM DEVICE. 


Yon need never want for a small bit 
with which to bore a hole. All you have to 
do is to take a wire nail and hammer the 

point fiat, after which point and sharpen 
It as shown in the cut. The head is squared 
by a few blows with a hammer to fit the 
stock. 


DRY STEAM FOR WHEAT STEAMER. 


A writer In the American Miller tells how 
he made a trap for supply dry steam to his 
wheat steamer. He says: 

Before nsing this wrinkle I had hard work 
to keep my steamer doing even work, as 
there was too much condensation before the 
steam reached the steamer. We had a stand¬ 
ard make of steamer, but the great distance 
from the boiler prevented it from doing suc¬ 
cessful work. 

After installing the trap I found it to be 
a wonderful help. The steamer receiving 
nothing but dry steam was enabled to do 



woKlc. Any one adopting this plan 
With resnlts. The trap can 
■te a piece of pipe 8 ot 4 
nfl about 14 Inches long. 
**-14 and screw caps 
» ot o eead to p^ 


The method here described of preventing 
the vibration in telephone wires from being 
communicated to a building to which they 
are attached is said to be in quite extensive 
use in England. We quote the description 
from the London Electrical Engineer: 

*Tn the fixing of wires to buildings trouble 
is sometimes experienced through the hum¬ 
ming noise, and several more or less effect¬ 
ive methods of overcoming the diffculty ex¬ 
ist. One plan is to bind in the line wires 



with strips of lead about %-inch wide, and 
twist the lead round the wires for a dis¬ 
tance of about 12 inches from the insulator. 
A better and more excellent method is to 
break the wires about 18 inches from the 
insulators, as shown in the figure, and in¬ 
sert hard wooden balls doubly grooved for 
making off and terminating the wires, the 
continuity of the wires being' made by 
bridging over the wooden balls with a piece 
of insulated wire.” 


RADICAL CHANGE IN BLUE PRINTS. 


A radical change is being made by tbe 
larger machine builders in their blue print¬ 
ing. Instead of white lines on blue paper 
they are now printing blue lines on white 
paper. The advantages are too obvious to 
require comment. This is accomplished at 
small expense by means of what is known 
as negative paper, which is printed from 
the tracing, the result being a white lined 
drawing on a deep, brownish-gray back¬ 
ground. This background is opaque, while 
the white lines are very transparent. All 
subsequent printing is from the negative 
paper, the tracing being discarded for the 
purpose. This new blue print is of especial 
value as a substitute for original drawings, 
which may be preserved in theit 
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Excellent prints may be obtained as a sub- 
atitate for the ordinary blue prints to send 
to prospective customers. For shop use, 
however, the old blue print is considered 
the better, because the blue background 
soils less easily, and it is more easily read 
after being shop handled. 


A CHIMNET REMEDY. 


Here is a method which its author, writ¬ 
ing in the Metal Worker, guarantees to cure 
, an obstinate chimney which refuses to 
draw. He accomplishes this by means of 
an extended smoke pipe and a flue board. 
Where the smoke pipe enters the flue, it is 
the intention that it be continued on up the 
flue to near the top of the chimney, where 
it should connect with a flue board made 
of heavy, galvanized iron, with a hole in it 
for the smoke pipe to pass through. This 
flue board should fit horizontally across the 
flue and should be made of heavy sheet iron, 
with an edge or lap of one inch turned up on 



all four sides, so that it can be nailed into 
the mortar to hold it in position. It should 
1)0 the exact size of the flue, and aft^ the 
pipe is connected with it, mortar should be 
put on the top of it to make the connection 


with the smoke pipe and to render the walls 
of the flue air tight, as well as to increase 
its durability by preventing rust. If it is 
necessary, at any other time, thst^aaother 
stove pipe shall connect into the same chim¬ 
ney flue, either a larger pipe can be used and 
the additional pipe connected with it by 
means of a tee joint; or, if the originai flue 
is large enough, a second sheet iron pipe 
can be run up alongside of the other. The 
advantages of having a horizontal sheet iron 
flue board in a chimney, near the top, are 
that the chimney is then air tight, soon gets 
hot and stays hot, and therefore the draft 
is much more powerful. Again, it is cheap 
and simple, and any apprentice boy can put 
it up. By providing a hand clean-out to the 
elbow at the top of the pipe from the stove, 
where it turns into the chimney, as shown, 
the pipe can he kept clear and a full draft 
realized. 


A SIMPLE HOME-MADE PACKING. 


A description of a home-made packing 
which is especially adapted to piston rods 
that are worn and scored may be of inter¬ 
est to engineers. Almost every engineer has 
the material at hand with which to make It 
because all that is required is a piece of 
rubber hose and some hemp. The hose 
should be as heavy as can be obtained, says 
the Engineer. 

To apply the packing out off a length of 
hose equal to the depth of the stufiingbox, 
leaving about % inch for the gland to enter 



Honi«-lCad« Bod PsokiiiS 


the box and also leave room for the robber 
to expand when it gets warm. When the 
hemp is well soaked with cylinder oil, either 
braid or twist the hemp to fit the space be¬ 
tween the rod and the rubl)er cushion and 
drive it in with a piece of soft wood until 
solid. Then screw up the gland tight 
enough to render the packing Arm. Whs* 
the packing gets warm begin to slacker 
gland bolts so that the rod wf” 

When starting the < 
it will leak aoB^ 
warm the las 
a4iiHM 
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four months. When renewing the packing 
Just loosen the gland and add some more 
hemp. 


THE VALUE OF MANUAL TRAINING. 


Comparison of tho Educated Touth with the 
Uneducated Reduced to Dollars and Cents 


The boy who spends three years at a 
trade school overtakes and passes the one 
who goes directly into the shop. The fol¬ 
lowing is abstracted from the Manufac¬ 
turer, by the Electrical Review: 

This is a more detailed study of the com¬ 
parative value of manual training, as ob¬ 
tained in trade schools, and shop training, 
than was given by the author, Mr. James 
Mapes Dodge, in his recent address before 
the American Society of Mechanical En¬ 
gineers. He starts with boys sixteen years 
of age, each of whom can obtain work at 
$3 per week. One set goes into the shop; 
the other takes a three-year course at a 
trade school. The potential or invested 
value of each—thot is, the value on which 
his weekly wages amount to five per cent— 
is $3,000. The shop-trained apprentice re¬ 
ceives an increase in wages of sixty cents 
per week for each six months of seYvice, 
until he reaches the age of nineteen and 
one-half years, when his wages are $7.40 
per week. They are raised to $9 a week at 
the age of tvrenty, and to $13.20 per week 
at the age of twenty-one and one-half. 


of the shop-trained boy of the same age. 
His increase from this point is less rapid* 
but he reaches a wage of $16 per week— 
the maximum reached by the shop-trained 
—at twenty and one-half years, and is then 
three and one-half years ahead of the lat¬ 
ter. His wages at the age of twenty-five 
are $22 per week, and his invested value is 
$22,000, an increase of $19,000 in nine years; 
and from this point he continues to rise. 
His average yearly increase in value at the 
age of twenty-five has been $2,100 per year, 
as compared with $1,300 for the shop- 
trained. The author says that of all the 
trade school boys he has employed, only 
one per cent have failed completely. The 
rest are still with his company and have 
advanced, or have left for better situations. 
Of the shop-trained boys, only five per cent 
rise above $15 per week. Thirty-five per 
cent remain in the employ of the company 
indefinitely, without rising above this point; 
twenty per cent leave of their own accord, 
and forty per cent are dropped gradually. 


^ A GOOD SECTION LINER. 


A home made section liner which is prac¬ 
tical, reliable and quick acting is described 
in the American Machinist. It is made of 
transparent celluloid, % inch thick, though 
hard rubber will answer. A 45-degree tri¬ 
angle is used and worked as follows: 

First set on piece A the movable slide B 
to the length of the base of the triangle 
plus the width of the spacing W of the sec- 





filially rme^Smg 815 per week at the age of 
• graduate of the trade 
ml at nineteen, can 
% per week. He is 
^ ahop-trained 
« is $18*000* 
«tbat 


tion lines needed, and clamp it. Draw the 
first line when the point C is in contact with 
point D, then move the triangle to point E 
and piece A to point D. Two lines can be 
drawn now by shifting triangle. Repeat un¬ 
til the sectioning is completed. 

Dimensions are not given, as thla 



86 


dlOQld be made to fill the requirements of 
each individual. The construction Is self- 
evident from the sketch. The piece A slides 
along the T-square as shown, and all 
movements of the liner can be easily made 
with one hand. A little practice will pro¬ 
duce very rapid work. 


HOME-MADE SHOP WATER HEATER. 


Any shop furnished with a gasoline fur¬ 
nace, or furnace for heating soldering cop- 



Bhop HMter 

pers, can easily have plenty of hot water 
for washing purposes. The Metal Worker 
tells how one of its readers made the de- 


this heater one half-inch pipes lead to a 
hot water storage tank made of No. 24 gal¬ 
vanized iron, which is 8 inches in diameter 
and 30 inches high. This is securely sup¬ 
ported to one of the walls of my shop, con¬ 
venient to a wash bowl, and is connected, 
as shown, with the water heater by half¬ 
inch pipes. I have taken a cold water sup¬ 
ply pipe to this wash bowl, and led it to the 
storage tank and connected it to a tube 
that runs down inside nearly to the bottouL 
From the top of the tank I have brought 
over to the wash-stand another pipe which 
is open at the end, and 1 control the water 
supply by using a stop cock on the cold 
water pipe.” 


NEW ROTARY MELTING FURNACE. . 


A new style of rotary melting furnace has 
been put on the market, which uses the 
waste gases of combustion. The furnace is 
in two sections, and will melt two diiferent 
metals at the same time, or the same metal 
in both chaml)ers. Usually one chamber is 
filled with fresh metal while the other is in 
a molten state. Four sizes are made, rang¬ 
ing from 350 to 3,500 pounds for each cham¬ 
ber. The Foundry says: One of theTham- 
bers is always in the act of melting, the 
other receiving the spent gases which give 
up their heat into the fresh charge of metal 
in this latter chamber. As soon as one melt 
is poured and the chamber recharged the 
fire is practically continuous. It is quite 
reasonable that it should result in saving 
fuel and time and protect the metal. While 



•KnoN ssowiNO nnoMci m jumm- 
rice: "I have made of heavy kheet metal tto €m>» 
a water heater 1 inch In height and 7 Indies aeaB 
In diameter. FMn the top and dies §i 
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SIMPLE OILING SYSTEM. 


An oiling system which was home made 
at a cost of only $20 has been In successful 
use for several years at the power house of 
the electric road in Portland, Me. It was 
devised to avoid the use of auxiliary pumps 
for lifting the oil as required by gravity or 
compressed air apparatus. In the Street 
Railway Review, the manager says: 

took a piece of heavy iron pipe about 
1% ft in diameter and about 7 ft long. We 
capped it at both ends and stood it on end 
for our oil pressure tank. Then to get the 
pressure, we merely connected the bottom 
of this oil pressure tank to the city water 
main.” 


pressure tank be watched to prevent the 
supply of oil from becoming exhausted and 
the water from rising into the oil piping 
system. This is not a serious task. A glass 
gage shows the level of water at all times. 
A compressed air system to do the same 
work would have cost $1,500. If the city 
water pressure should ever fail connection 
can made to the boiler feed supply. * 


REVERSING SINGLE VALVE ENGINM 


To reverse a single valve engine put the 
crank on either center and scribe a line on 
the valve-stem next to the stufBng box; 
loosen the eccentric and turn it on the shaft 
until the mark in the valve stem is again 



The general layout of the system is indi¬ 
cated in the diagram. The oil in the pres¬ 
sure tank floats on a stratum of water, the 
water coming from the main at about 70 lb. 
pressure. The water forces the oil up 
through the feed pipe leading from the top 
of the tank to the engine room above and 
to the bearings of the several engine units. 
The oil drips from the engines are collected 
in drip pans and flow by gravity to the oil 
Alter, from which the filtered oil flows by 
gravity into the open tank for storing the 
filtered oil. From the bottom of this filtered 
oil tank, a connection leads to the top of 
the pressure tank previously mentioned. 
When the water in the pressure tank has 
risen sufllciently to force nearly all the oil 
therefrom, the connection to the water main 
to closed, and a valve to opened giving con- 
neetton to the suction of one of the con- 
’ manps, that pump being used whlcn 
be working at the time. This 
( water from the bottom of 
•nd at the same time 
4ie tcq;> of the pres- 
' storage tank. 
- ^ appa* 


even with the face of the stuffing box; 
tighten the eccentric and the engine will 
run in the opposite direction to what it 
formerly had. Care should be taken not to 
move the stuffing box during the operation 
and to see that the crank is still on the 
same dead center when tightening the ec¬ 
centric that it was at the outset 


A HEAT PROOF PUTTY. 


Mixing a handful of burnt lime with 120 
grams of linseed oil, boiling down to the 
usual consistency of putty and allowing the 
plastic mass to spread out In a thin layer 
to dry in a place where it is not reached by 
the sun’s rays, yields eventually a very hard 
putty. When required for use it is made 
plastic by holding over the funnel of a lamp; 
on cooling it regains its previous hardnesa 


FIVE-YEAR SUBSCRIPTIONS. 


In response to numerous requests the 
publishers of Popular Mechanics announce 
ft special subscription offer of five years for 
thr^ dollars. Address may be changed 
often as desired. 






AN mCBNIOUS GUIDE PULLET. 


After a number of machinists had en¬ 
deavored to prevent a belt from running on 
the flange of a small pulley on an extractor 
used in a laundry for wringing clothes, and 
which on two occasions had broken the 
flange as well as destroying the belts, an 
idea struck me that by placing a guide pul¬ 
ley underneath the belt and a little higher 
than the flange It would have a tendency to 
alleviate trouble. Thus writes a correspond¬ 
ent to the Engineer. 



▲rrancement of tho Omdo Pnlley 

So I made a pulley from an ordinary 3- 
inch pipe socket. I first plugged it with 
wood, then drilled in the center for a %- 
inch pipe and in the end of the plug I drilled 
a hole, and also through the pipe, for an 
oil hole. Then, after finding a suitable bolt 
I drilled and tapped one of the legs of the 
machine and mounted the pulley on the bolt. 
It has answered the purpose very well and 
is running satisfactorily. 


A BLUEPRINT PAPER FOR BLUE LINES 
ON A WHITE PAPER. 


The following process, credited to Cap¬ 
tain Abney, yields a photographic paper 
giving blue lines on a wliite ground: 

Common salt . 3 ounces. 

Ferric chloride . 8 ounces. 

Tartaric acid .3Vi ounces. 

Acacia.26 ounces. 

Water .100 ounces. 

Dissolve the acacia in half the water, and 
dissolve the other ingredients in the other 
half; then mix. 

The liquid is applied with a brush to 
strongly-sized and well-rolled paper in a 
BulHlued light. Tho coating should be as 
i*ven as iK)ssihIe. The paper should he dried 
rapidly to prevent the solution sinking into 
Its pores. When dry, the paper is ready for 
exposure. 

In sunlight, one or two minutes is gener¬ 
ally sufficient to give an image while In a 
dull light much as an hour is necessary. 


To develop the print, it is floated immedi¬ 
ately after leaving the printing frame upon 
a saturated solution of potassium ferrocy- 
anide. None of the developing solution 
should be allowed to reach the back. The 
development is usually complete in less 
than a minute. The paper may be lifted off 
the solution when the face is wetted, the 
development proceeding with that which 
adheres to the print. A blue coloration of 
the background shows insufficient exposure, 
and pale-blue over-exposure. 

When the development is complete, the 
print is floated on clean water, and after 
two or three minutes is placed in a bath, 


made as follows: 

Sulphuric acid. 3 ounces. 

Hydrochloric acid . 8 ounces. 

Water. .100 ounces. 


In about ten minutes the acid will have 
removed all iron salts not turned into the 
blue compound. It is next thoroughly 
washed and dried. Blue spots may be re¬ 
moved by a 4 per cent solution of caustic 
potash. 

The back of the tracing must be placed ir 
contact with tho sensitive surface. 


BLACKSMITH'S RAM. 


Every blacksmith shop should have three 
rams, according to the Blacksmith and 
Wheelwright. The rams are used for butt 
welding. One should be of soft steel, three 
inches in diameter; another forged from a 
piece of 4-inch cold rolled shafting; and a 
third from five or six-inch shafting for 
heavy work. Do not depend on hanging the 




Tlm.m 

ram by a rope passed around it Drill a 
hole clear through and use an eye-bolt as 
shown in the first cut, or use two clampa* 
as in the second cut Never use screw- 
eyes, as they are sure to break off at the 
critical moment 

If the end of the ram ia to be har^ 
for nee on cold innii the laier 














should be a little thicker—saj ^-inch—end 
it may be hardened by means of a hose at¬ 
tached to a hydrant or tank of water so 
as to give a good head to the steam. The 
trick of hardening large pieces of metal is 
to keep the cold water in contact with the 
metal to be hardened. When a large piece 
of steel is heated and plunged into water, 
steam is generated which very effectually 
keeps the cold water away from the hot 
metal, therefore the cooling of the steel 
is so slow that a sufficient degree of hard¬ 
ness cannot be obtained. With the hose, a 
powerful stream of water is at all times 
forced against the steel, and the steam is 
forced away as fast as generated, the cold 
water constantly reaching the steel and 
carrying away the maximum quantity of 
heat possible. When a hose is not avail¬ 
able, procure a half-a-dozen pails, fill them 
with water and stand! them handy. Place 
the ram hot end uppermost, and let two 
men man the pails of water and keep a 
large solid stream constantly fiowing upon 
the end of the ram, which can be made 
quite hard in this manner. 


LOCOMOTIVB SPARK PREVENTER. 


The Germans are fostering their forests, 
and in pursuance of this policy are taking 
great precautions against forest fires. Their 
locomotives all carry spark arresters which, 
while retaining the sparks have caused some 
trouble in choking up the escape. A recent 

Spavk AnMter 

invention consists of three grates, set one 
above another in a square iron or steel 
frame of proper size to fit into the smoke 
chamber of the locomotive. Each bar is 
two inches wide by one-tenth of an inch 
thick. The middle tier contains twice as 
many bars as the top and bottom tier. No 
spark or ember larger than 16-100 of an 
inch can escape and these are so small they 
are self-extinguishable in going a few feet. 
The bars readily expand and contract 


ALUlflinJM CONDUCTORS FOR ELEC¬ 
TRIC LINES. 


Alloa Dl Adaino says that the inferiority 
Inina as an electrical conductor in 
** area la more than offset 
"ver copper In terms of 


weight. For equal resistances the weight 
of aluminum is only one-half as great as 
that of copper wire of the same length. 
When the price per pound of aluminum is 
less than twice the price of copper the 
former, he says, is the cheaper for a trans¬ 
mission line of any required length and 
electrical resistance. The principal demer¬ 
its of aluminum are its liability to oxida¬ 
tion when exposed to the fumes of chem¬ 
ical works and its liability to corrosion in 
moist air when it is Impure, especially 
when it is alloyed with sodium. It is also 
hard to secure soldered Joints. 


THE VERANT—NEW INSTRUMENT FOR 
PHOTOGRAPHERS. 


The Verant is a new instrument for pho¬ 
tographers by which the apparently ludi¬ 
crous perspective caused by short focus is 
overcome. It was recently exhibited and 



Th» Verant 

exploited before the Royal Photographic 
Society by Dr. Moritz von Rohr, who said: 

“Summing up, we come to the following 
conclusions: Supposing we have a Verant 
lens of the focal length of the camera ob¬ 
jective, a normal eye will obtain, through 
the Verant, as far as perspective and ac¬ 
commodation is concerned, the same im¬ 
pression it would obtain from the natural 
landscape when brought to the place of the 
entrance pupil of the camera lens. And if 
color is neglected the impression caused by 
the photograph will exactly correspond with 
that exercised by the natural objects. 

“This necessarily affects our apprehen¬ 
sion of relief, and our estimation of dis¬ 
tance must correspond with the conclusions 
we should derive from monocular inspection 
of the objects themselves.*’ 
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SHOP NOTES 


rHE EVOLUTION OF THE BELLOWS. 


«Jie great blowing engines of our mod¬ 
em blast furnaces, reiiulring hundreds of 
horse power and running constantly night 
and are but the outcome of the an¬ 
cient method of 
blowing employed 
by the rigyptiaus 
1500 years before 
Christ. The Black¬ 
smith and Wheel¬ 
wright has gath¬ 
ered data on the 
subject, from 
lyhlch we con¬ 
dense the follow¬ 
ing: 

In Fig. 1 is 
vifs. 1 and s seen the Egyptian 

bellows, W’orked by men who rested their 
weight first on one leather bag and then on 
the other. Cords W’ere used to lift the bag 
for another compression. The middle man is 
holding the rod of metal in. the fire. 



The Roman 
lamp bellows is 
like those still 
In use in this 
country and else- 
w'here. The same 
type of bellows, 
only larger, was 
used in pumping 
water, ns shown 
In Fig. 3. The 
natives of British 




Tig. 8. 

India still use the 
crude hello ws 
seen in Fig. 4, 
for b lowing 
charcoal fires 
for smelling ore. 
In .striking con¬ 
trast to all these 
is the scene of a 
modern bla<-k- 
smith shop where 
power blowers 
are employeil for 
forging, melting 
and yentUatlng. 



A Modern Shop 


HOW TO MAKE A POLISHING WHEEL. 


‘Tor this purpose I use old felt boots," 
which can be obtaiiu'd for little or nothing," 
says a correspondent in the Americ^nn 
Blacksmith. ‘Tach boot will make two plya 
Three pairs of boots will make one w’hoel 
nl>out 3 by 7. Put iron plates on each side 
about % of an inch thick, and about one 
inch smaller than the wheel. Bolt them 
together. The wheels can be made any 
thickness desired. To obtain a smooth sur¬ 
face put the wheel on emery stand shaft, 
use a chisel like those used for wood lathes, 
and hold up to the wheel on a rest. The 
whe<*l must have good speed. This makes 
fine polishing wheels, as they are soft and 
will not bump or break.” 


SIMPLE DESIGN FOR A WASTE PRESS. 


A simple form of wa.ste press which can 
be readily made from material generally 
at hand in a machine shop is shown in the 
aceomiMinylng sketches in the Street Rail¬ 
way Review. Only a few dimensions are 
given as the 8lz<»s will necessarily Im; varied 
to suit different conditions. A pi<*ee of 
wTought iron pipe 10x12 inches in diameter 
and about 18 or 20 inches in length is faced 
squarely at each c‘nd and drilUnl full of 
small holes of about Vi inch in diameter 
spaced alM)ut 1 inch apart. A cast Iron 
plate IVt inch thick is faced on top and a 
ring about 3 inches wide is cut ns shown 
at A HO that the pipe w’ill fit down over 
the projecting part D which holds the pipe 
central on the plate. The front of the plate 
is chipped out as Indicated at C, the bott* 
surface sloping downward tiiwar 
edge ao *he * 
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A piece of %-iiich or %-inch steel plate 
Is used for the top of the press and this 
is cut about the same size as the cast iron 
plate at the bottom. Two plates are held 
apart by four l^inch pipes used as dis¬ 
tances pieces, through which run bolts 
holding the plates firmly in place. The 



steel plate is drilled to receive a cast iron 
bushing, which is threaded to receive the 
screw and is held in place by. bolts or cap 
screws. The piston is made of 1-inch or 
lV4-inch cast iron, and secured to this is 
another cast iron piece which is turned 
out to receive the head of the screw. The 
latter is upset and turned down to fit. The 
screw should be of 1%-inch steel, or larger, 
and on its upper end it carries a hand 
wheel by which the press is operated. 


TO MAKE COTTON FROM PINE. 


ProceM Discovered in Bavaria That May Make 
Europe Independent of America 


Experiments are being made in Bavaria 
in the manufacture of cotton out of pine 
wood. The method is to reduce the wood 
to the finest layers possible, then to subjeert 
it to a vapor pressure for ten hours. The 
pulp is then plunged into a soda bath where 
it stays 36 hours. It is thus transformed 
into a kind of cellulose, to which a resistant 
quality is given by adding oil and gelatin. 
Then it is drawn out and untangled by ma¬ 
chinery. 

The process is said not to be expensive 
and it Is thought if this cottom can be made 
^*tlcal use, Europe will be independent 
■a and India. The immense for- 
■ia and Germany would fur- 
ef materiaL 


THE FIRE PAILS WERE HANDY. 


Fire buckets are made with round bot¬ 
toms to hang up and thus prevent their use 
for other purposes. The boys got around 
this by making a dent in the bottom so the 
pail would stand alone. To circumvent this 
a pall was made which tapered to a point. 
Then the boys cut a hole in a board and 
laid it across a box with the pail sticking 
into the hole. It is a bright one who can 
fool the boys. 


The use of fiour barrels has fallen off 40 
per cent during the past 12 years. People 
purchase by the sack. 


SPECIAL SUBSCRIPTION OFFER. 


In response to numerous requests the pub¬ 
lishers of Popular Mechanics announce a 
special subscription offer of five years for 
three dollars. Address may be changed as 
often as desired. 


POPULAR MECHANICS’ PREMIUMS. 


Don’t forget to send for Popular Mechan¬ 
ics’ premium list It is sure to interest you. 
It will tell how you can get many desirable 
and seniceable articles with little effort. 


A SOCKET WRENCH. 


A socket wrench with adjustable stem 
for use in awkward places is shown in the 
accompanying cut. By the use of a Jointed 
stem, as shown, the wrench is made avail¬ 
able for nuts in almost any position and. 



SOCKET VfXENCH. 

of course, will avoid marring any nut for 
which it is fitted by any slipping of the 
w'reuch. Sets of these wrenches may be 
made up with handles and sockets inter¬ 
changeable, so that at slight expense they 
may be available for any size of nut. We 
are indebted to Machinery for the sug¬ 
gestion. 


If you like Popular Mechanics please tell 
your friends about it« 












HOW TO itACT A CUSIOUS THERMOM¬ 
ETER. 
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A thermometer which depends upon 
pieces of brown paper and a few horse¬ 
hairs, Instead of mercury or spirits, for its 
setion, is certainly a coriosity, and cannot 
fail to attract attention and interest yonr 
mechanical friends. The Engineer tells 
bow to make one. 


The strips, A and B, are ent from thick 
t^wn wrapping paper, the coarser the bet¬ 
ter. Cot the strip. A, 1 inch wide and 30 



.A CtnOOUS TBERMOMCTOU 

inches long, and B, 1 inch wide and 20 
Inches long. Cut button-holes in the end of 
each strip as shown. The piece, C, is ai)out 
1 ffM)t long, and Is made of thin wood. The 
hole, E, is 4 inches from tlie wide end. 
The hand, D, Is made of very thin light 
w<kh1 and tapers to a point at one end, a 
circle being formetl at the other end to act 
as a counter weight The principal thing 
Co 1)6 remembered in connection with the 
pointer is to have the pointed end Just 
heavy enough to overl»alance the round end 
so that It will descend by its own weight 
small circle of wood, F, is fastened with 
glue on the large end of the pointer to 
which the horsehairs arc attached. 

Select a place on the wall where yon wish 
to locate the thermometer. Then first put 
~ *^er, C, by driving a smooth wiro 


nail, or a screw, through the hole, E. But 
ton on strip, B, and with the lever, Q, in 
a horizontal position put a tack or screw 
through the button hole, G, in the lower 
end of B. Kow button on strip, A, to the 
other end of the lever, C. To the lower 
end of strip. A, attach three or four strands 
of the horsehair, bringing the strands down 
about 6 inches and fastening them to the 
under side of the small circle of wood, F, 
on the pointer, D. Then fasten the pointer, 
D, to the wall with smooth nail or screw, 
which is to be put through the center of 
the small circle, F. The lever, C, and the 
pointer, D, must work perfectly free and 
easy on the screws. 

When it is cold the paper and horsehairs 
will contract and the pointer will rise, 
and when it is warm the hair and paper 
will expand and the pointer will descend. 
A scale should be made, and degree marks 
laid off by marking ^e position of the 
pointer corresponding to the indications of 
a mercury thermometer. 

You will notice that this thermometer 
works diametrically opposite to the mer¬ 
cury thermometer, the pointer descending 
with rising temperature, and rising with 
falling temperature. A very slight expan¬ 
sion or contniction of the paper and hair 
will move pointer a considerable distance. 


COMBINED OaER AND TORCH. 


A combined oiler and torch is something 
which will be appreciated by many engi¬ 
neers. The torch receives its fuel from the 
body of the can and will burn 30 minutes 


without tilting the can. A cap 
torch w’hen the oiler is to bo used in the 
daytime. The combination leaves one hand 
f»ce, as well as lighting the part to be oiled. 


BOILING KETTLES WITHOUT COALS. 


Every day in I»ndon scores of workmen^ 
kettles are boiled in lime that will after¬ 
wards be used for its proper purpose. Just 
iH'fore the breakfast hour, say, one of the 
workmen empties a quantity of the dry 
lime from a sack. In the center of this 
lime he makes a hole, and into it watMf is 
poured. Then be pots bis kettles Ihh 
water, and in a wnt t wiKu ^ 
boil. In ^ 
spared. 





A 6AS0LINS SN6INS KINBL 


The problem of keeping a gasoline engine 
cool In cold weather and still avoiding 
frozen pipes or a bursted water Jacket has 
been solved very satisfactorily by a writer 
in the Blacksmith and Wheelwright. The ac¬ 
companying cnt illustrates the arrangement 
used. 

Two barrels and some piping are all that 
is required, one barrel being placed on a 



bench on a level with the cylinder of the 
engine, and the other one below the freez¬ 
ing line, as shown. The figures indicate, 1— 
barrel for water; 2—cylinder of engine; 3— 
barrel for water below; 4—pump to raise 
water to upper barrel; 6—pipe that lets 
water in barrel below when done work, by 
turning valve 6. The pump is operated from 
the engine and when barrel 1 is full can be 
thrown out of gear. 


COPPER WIRE FOR HOT BEARINGS. 


An Ingenious remedy for a bearing which 
ran hot and burned out every three weeks 
is described in the Woodworker. The bear¬ 
ing was one of three on a band saw ma¬ 
chine, The writer says: I cut out all the 
babbit metal, then got some copper 
•b Alameter and bent it in zigzag 
^ enough bent to go the 
at laid it in the box, 
and poured the hot 


babbit metal the same as though the wire 
was not there. The idea I had was to have 
the shaft bear on the copper as well as the 
babbit, and I succeeded. 


HOW TO MAKE EVERY FURNACE PIPE 
HEAT. 


* Where there is sufficient height in the 
furnace room, every pipe leading to a reg¬ 
ister may be made to carry beat The 
method is described by a writer in the 
Metal Worker, who says: 

I pot up a hot a^ furnace 42 inches in 
diameter and having eight pipes on it The 
customer complained of two rooms not 
heating that were fed by pipes on opposite 
sides of the furnace. To overcome this 
trouble I resorted to an expedient that 
would have been impossible in a low cellar, 
but the furnace was in a cellar having a 
12-foot ceiling. I took off 
the top and raised the 
casing 18 inches, finishing 
it with a flat top with a 
3-Inch rim around it to 
hold sand, and put the 
eight pipes in the top, run¬ 
ning off with three-piece 
elbows. I put a parti¬ 
tion in between each of the pipes, extending 
down to 18 inches. A plan of the under 
side of the top is shown herewith. This 
practically makes eight separate heaters 
over one fire, for all of the air that rises 
in the furnace between any pair of these 
partitions can only escape through the pipe 
from that space. The finished job gave en¬ 
tire satisfaction. 


HOW TO MAKE A HECTOGRAPH, 


A formula for making a hectograph, or 
composition for taking duplicate copies 
from one original copy written with ani¬ 
line ink, is as follows: 100 parts white 
glue; 500 parts glycerine; 25 parts sulphate 
of baryta (kaolin); 375 parts of water. 
Soak the glue in the water until dissolved; 
then add the glycerine and kaolin, and cook 
slowly until thoroughly dissolved and 
smooth. Add a few drops of carbolic acid; 
pour the mixture into a pan and clean all 
scum and bubbles off the top; then set to 
cool. Trouble is sometimes experienced 
with this formula, probably because of dif¬ 
ference in the quality of the glue or the 
glycerine; but, under favorable conditions, 
it makes a thoroughly good 
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BORUTG AN ENGINE CYLINDER. RECIPES FOR POLISHING PASTE. 


A 10 or 12^horsepower stationary engine 
cylinder may be bored on a 24-lnch lathe 
even if yon are not supplied with oast 
iron brackets and adjusting screws, sa^’s 
the Blacksmith and Wheelwright. 

Get four good seasoned oak pieces. A, 
long enough to reach across the lathe car¬ 
riage. Bore holes for the bolts, which 


Good receipes for polishing pastes are the 
following: 

1. 5 pounds lard or yeliow vaseline melt¬ 
ed and mixed with 1 pound fine rouge. 

2. 2 pounds palm oil and 2 pounds vase¬ 
line molted together, and then 1 pound 
rouge, Vj pound tripoli and 1 ounce oxalic 
acid are stirred in. 


nir.l. 

should fit T slots in carriage. Find radius 
outside diameter of the cyiinder. Lay 
bloc'ks in carriage. Take pair of dividers, set 
to radius of cylinders and scribe from lathe 
center on bloc'ks and cut out us per dotted 
line in Fig. 2. Get four % or s> 4 -inch bolts 
B, long enough to allow nuts to have a full 
thread after top clamp is on, as in sketch. 
Next place bur through cylinder and be¬ 
tween lathe ctuiters; put tool in bar; tight¬ 
en it Just enough to hold it in place; true 
cylindiT by counter lines, on each end turn¬ 
ing bar by hand. If too low when tlght- 
eniHl down, loosen up and raise with paste- 
Inmrd under blocks on carriage. After get¬ 
ting cylinder perfectly true set tool to take 
Just enough out to tnie inside by taking a 
ruffing cut and finishing cut. Him lathe on 
slow sptHHl, and feinl Just fine enough to 
make a smooth Job. Never stop lathe while 
taking the finishing cut. 

Make tool as at C, Fig. 2, of «:‘s-lnch 
round sttKd to suit diameter of cylinder. 
Give it just tMiough clearance to <*h‘ar cyl¬ 
inder wall on point. I'se go<Ml judgment 
in tightening clamps on cylinder. If too 
tight they will spring out of round. 

What becomes of the 100,000,000 tooth 
picks manafactured dally In this country? 
r^t the lodging house fellow, the loafer and 
the kiudergartnor answer. 


vw.a 

3. 4 pounds vaseline, 2 pounds oleic acid 
and 1 pound tripoli and sufficient kieselguhr 
inixiHl together to form a paste of suitable 
consistence. 

4. 4 pounds vaseline and 1 pound lard, 
melted and mixe<l with 1 pound rouge. 

The polishing pomades are generally per¬ 
fumed with c‘ssence of mirbane and filled 
into tin boxes. 

Polishing powders are advantageously 
prepartMl according to the following recipes: 

1. 4 pounds magnesium carbonate, 4 
pounds chalk and 4 pounds rouge intimately 
mixed. 

2. 4 pounds inagnesium carbonate, mixed 
with Vj pound !iii(» rouge. 

3. 5 pcuinds fine levigated whiting and 
2 pounds \'enetian red ground together. 

POPULATION OF CHINA. 

The last census taken »)f China places her 
total population at •126,447,325 inhabitants, 
distributed as f(»IIows: Fighteen Chinese 
provinces. 407.737.30.5; Manchuria, 8,500,000: 
Mongolia, 3.354.000; Tibet, 6.430,000; Chinese 
Turkestan, 426.000. 

Will you not siMitl us the name of at least 
one aciiualntuiKH* whom you think mlgllf 
be inten^sted in Popular Mechanics? 
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SHOP NOTES 1 


HOW TO COLOR ELECTRIC LAMPS. 


Very often muc^ effectiveness can be 
worked out in a window trim with the aid 
of colored lights. Colored lights are expen¬ 
sive. The following formula will explain 
how to color electric lamps, thereby saving 
a big part of the expense. Take a little white 
shellac, thin it down with alcohol, and by 
dipping the bulb in this it produces a 
splendid injitatlon of frosted glass when a 
clear white light is required. Care must be 
taken to have the shellac very thin, other¬ 
wise it will not run smooth. If you use 
green, purple, red, blue or any other color, 
buy a package of egg dye of the color re¬ 
quired, dissolve it in wood alcohol and pour 
it into the shellac. By using this or any 
transparent coloring a vast number of beau¬ 
tiful tints can be made that will blend with 
your color scheme. 

To go about it properly and to get the 
best results, after preparing your shellac 
pour it into a vessel deep enough to im¬ 
merse the lamp. Take a piece of wire and 
fasten it around the socket of the lamp, 
then bring one end of wire back over the 
end of the lamp to opposite side of lamp 
to form a loop, then dip it in the solution 
and hang it up to drip and dry. While mix¬ 
ing your color bear in mind that the more 
dye and the less shellac the deeper the tint 
will be, and vice versa. Any of these colors 
can be removed with wood alcohol. 


HOW TO MARE AN ARC LIGHT. 


Any engineer can make a cheap, service¬ 
able arc light out of the odds and ends 
generally found around a plant. We get 
the following instructions from The En¬ 
gineer: 

‘Tt will be noted in the sketch that the 
feed machinery is nothing more than the 
magnets, armature and hammer of an old 
electric 5-inch bell. The magnets, with a 
i6-candlepower incandescent lamp in series 
with them, are connected across a resist¬ 
ance of about 26 ohms, which may consist 
of three or four coils, taken from an old 
rheostat or a bank of lamps in multiple. 
The magnets and the 25 ohms resistance are 
Id multiple and are connected to the posi¬ 
ts wfalcli la clamped to the tqp 


carbon. The negative lead is simply con¬ 
nected to the ^-inch pipe, where convenient 
“Sliding loosely on the top carbon is an 
iron washer with a small hole drilled near 
the edge with a thin lace passed through it 
and tied to the end of the hammer. The 
spring on the armature must be bent so 
there w^ill be no make-and-break action. As 
current passes through the magnets, the 



hammer pulls on the washer, causing it to 
grip the carbon and lift it up, thus forming 
the*arc. As the carbon burns away, less cur¬ 
rent passes through the magnets, causing 
the carbon to lower and keeping it the right 
distance from the lower carbon. When the 
hammer has lowered as far as it will’go, the 
washer on the carbon should be low enough 
to strike on top of the drop tee, causing it 
to release its grip on the carbon and allow¬ 
ing the carbon to fall. More current now 
passes through the magnets and the carbons 
are pulled apart again, the iron washer 
having taken another grip. This action is 
continuous and the lamp can be adjusted, 
so there will be no flickering in the light 
whatever.*^ 
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00 W 10 mnu) A FBOsT-raoor taOt 

RACE. 


Vwen of waterpower who hare experi¬ 
enced trooble from freezing the past severe 
-printer, will be interested in a method de¬ 
scribed in the American Miller which is to 
prevent tronble. The writer says: Our 
rmcewaj baa a cross-plank bottom from the 


A THREAD-CUTTINO KIRK. 


Cutting a left-hand thread with a rlgot- 
hand tap and die is something everyone 
cannot do, says a correspondent in the En¬ 
gineer. Referring to the drawing, 1, is a 
tap which may be of any size, 2 and 2, are 
pieces of sheet brass or copper placed be¬ 
tween the tap and the die and between the' 



wheel pit to a short distance below the 
mill. The sides are planed timbers, A in 
sketch, covered with round cedar, B, laid 
crosswise and covered over with earth. We 
excavated the last 20-foot section from Y 
to Z and then carried the bottom on a level 
a short distance. The remainder of the 
waterway is open race with earth bottom. 

The top of the sloping section, of course, 
follows the same angle downward from Y 
to Z as does the bottom and dips into the 
edge of low water, shutting off all currents 
of air from outside, but allowing a free 
flow of the water, which Just flows down¬ 
ward under the upper covering and then 
rises to its original level on the outside, 
flowing away without having the current 
stopped or raising the tail water. We made 
this submergtHl section of slightly larger 
capacity by setting the side timbers. A, a 
little farther apart. But a little more space 
is sutflcient. 

Since using this arrangement our wheels 
have been clear of ice and frost and our 
drive belts are dry. Previous to this we 
had our main belt connections covenMl with 
frost, the gate rods were often frozen and 
occasionally the water wheels were solid. 

To keep the submerged portion of the 
tail race from floating we bolted a large log 
at the outer end and covered the section 
over with stones and gravel. 


FIVE YEAR SUBSCRIPTIONS. 


In response to numerous requests the 
publishers of Popular Mechanics announce 
a special subscription offer of flve years for 
three dollars. Address may be changed as 
often as desired. 


bar and die to prevent the crossing of the 
threads, and to keep the die from tearing 
out the threads cut by the tap. The tap is 
right-hand and cuts the left-hand thread. 
Part, 3, is the die that holds the combina¬ 
tion of brass, tap and tbe iron rod In place 
while part, 4, is the rod on which the left- 
hand thread is to be cut 



It may be readily seen that, by placing tbe 
combination on the rod as shown and turn¬ 
ing the die to the left, viz., in the direction 
of the arrow, after the lirst thread is started 
the rest will follow and will be found to 
be a perfect left-hand thread. 


HOW TO CLEAN AN OIL STONE. 


If the stone is glazed or gummed up, try 
cleaning with tunn'ntlne. If this does not 
restore its cutting ciualitles, scour it with 
sandstone and water, or with a piece of 
sandpaper fastened to a smooth board. Oil 
or dirt may be reknoved by boiling the stone 
in lye, or an entirely new surface may be 
obtained by holding the oil stone aaal 
grindstone, revolvliur the 
applying wf 
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TO CEMENT LEATHER TO IRON. 


A good way to glue leather to Iron is to 
paint the iron with a mixture of white lead 
and lamp black, dissolved in oil. Then cover 
with a cement made of the best glue soaked 
in water until soft, and dissolved in vinegar. 
This is mixed thoroughly with one-third of 
its bulk of white pine turpentine, and 
thinned with vinegar until it can be spread 
with a brush. It should be applied to the 
iron while it is hot and the leather put on 
and quickly pressed into place. It must be 
held tight by a clamp while it is drying. 


tank is placed at a height of 12 feet or more 
above the furnace a head pressure of five 
pounds to the square inch is obtained, 
which is ample for the oil feed. Any ordl* 
nary grade of fuel oil may be used for fuel, 
or, where procurable, crude oil. Natural 
gas may be used with the same success. 


HOW TO PROTECT THE GROUND CON¬ 
NECTION OF A TELEPHONE. 


An excellent way to protect the ground 
connection of telephones is given in the 
American Telephone Journal. 

Carry the leading-in wire down the out- 


BLOWPIPE METAL WELDING. 


At Birmingham, England, a special blow¬ 
pipe for the seamless welding of steel, iron 
and other metals has been exhibited. The 
heat is produced by the burning of acety¬ 
lene with oxygen, and is so intense that 
the welded Joints show no trace of their 
welding. The separate gases pass from 
cylinders through valves which reduce the 
initial pressure in the cylinder to about 7 
pounds on the blowpipe. The united gases 
are then ignited and though the heat zone is 
only about one-eighth* of an inch in length 
it melts the metal quickly. Even quartz 
can be quickly melted, it Is said, and blown 
like glass. 


MELTING BRASS WITH OIL FLAME. 


One to two gallons of fuel oil will melt 
100 pounds of brass. This is done by means 
of a furnace which, to a degree, has done 
away with the use of crucibles 

In this furnace the oil fuel Is generally 


TtanMoe for Meltixiff Braao 

impplied to the burner by a gravity system 
which consists of an overhead gravity tank 
with a capacity of 10 to 20 gallons, to which 
mtmpftrt by hand or power from a 
«niik located conveniently for pip- 
^ ^ outside a building, and 
When the gravity 



side of the building and into the cellar as 
near as possible to the spot where the in¬ 
strument is to be located; attach it to the 
combined fuse block and lightning 
arrester; run the wire up through 
the floor and attach it to one bind¬ 
ing post of the instrument. Fropi 
the opposite binding post run the 
wire down through the floor and 
give a scant half-inch of it a full 
turn about the binding screw of the 
arrester; carry the wire the short¬ 
est way to the ground rod, to which 
solder it securely. The ground rod 
should be not less than one-half 
inch in diameter and three feet In 
length. By this method the lightning arrest¬ 
er is placed away from Inflammable sub¬ 
stances and the security of the grounding 
connection may be easily tested at any time, 
bosidoa being protected from the extremes 
of heat In the summer and cold and frost 
in winter. 
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CARE IN ATTACHING BRASS VALVES. 


RESERVOIR FOR RECOVERING CYLINDER 
OIL. 

- In screwing iron pipe into a brass body* 

An ingeniously arranged concrete reser- valve it is necessary to use little or no lejid 

^olr located outside the walls of a plant or pipe joint grease, ns the brass is softer 

and receiving the waste water from the than Iron and gives enough to form a tight 

^stem within, may be used for recovering joint. If lead or pipe joint grease is used 



Saotlon of Baoerroir for Becoreriiig Oil. 


cylinder oil. The main feature is the exit 
of the water from the resei^’oir. The oil 
rises to the top and the water below it 
flows under a baflBe (In order not to dis¬ 
turb the surface) and over a weir into the 
river. The oil may be skimmed off as often 
as the amount requires it. 

THE WELDING OF ALUMINUM. 

At a meeting of the Faraday Society, 
London, a paper written by Mr. S. O. Cow- 
licr-f’oles statiHl ns follows: 

“Soldered aluminum joints have proven 
unsatisfactory, ns they will not stand the 
test of time, because galvanic action takes 
place between the aluminum and solder, 
fine of the chief difficulties encountered in 
soldering nluininum other than the forma- 
tlrm of oxide, is that a few degrees below its 
w’elding point it passes into a pasty or 
brittle state, and, being a very good con¬ 
ductor of beat, the solder very nipldly cools 
and frei'zes before It has time to flow suffi¬ 
ciently. lie then procetHied to describe 
Dick's mnchlne for welding aluminum by 
the removal of the oxide mechanically, eom- 
blne<l witli pn».ssure. Keference was also 
imad<f to Ilenieus’s process of welding nlnml- 
nuin, which consists in heating the aluml- 
ijuiii In a reducing atmosphere until it 
rea'lies the pasty stage, when the joint is 
fiiad«' by kneading and hammering. Kin- 
mf'tf prvi^-cfis, which is somewhat similar. 
In heating the aluminum up to 600 
deg umI welding by hammering. The 
w«rMJng of aluminum boa not 
proved eMBfnerieUUly iucceoafoL’* 


It should be placed on the pipe end rather 
than in the valve, so that it will not be 
curried by steam to the bearing parts of the 
valve and cat(‘h and hold scale and grit on 
the stmts and discs of the valve. 

Extra long wrenches or tongs placed on 
the hexagon farthest from the pipe end 
should not be useil for screwing pipe Into 
brass valves, as this method is apt to spring 
the seats and place them out of line. A\Tien 
screwing pipe into gate and other styles of 
valves always close it tightly so as to make 
the body rigid. 

PATTERN LEAD. 

An alloy suitable for small metal patterns 
is composed of tin one part and lead one 
part by weight. The result is a somewhat 
soft alloy which reciuires care in the hand¬ 
ling of the patterns. Some harder mixtures 


are as follows: 



L<»ad. 

Antimony. 

Tin. 

55 

30 

15 

55 

22.7 

22.3 

61.3 

18.5 

20.7 


A white metal that has small shrinkage 
and is good for pattern plates is lead 90, 
antimony 10. A harder metal with small 
shrinkage and very good for pa Item-plates 
is zinc 66 per cent, tin 34 per cent. The 
Ironmong(‘r says an amalgam, very conven¬ 
ient for stopping up holes that cannot be 
soldered easily, is made of the filings of the 
above alloy, and mercury kneaded in the 
hand lnt«> dnuA. aqneexing out all tiie 
merer amalgam should Be 

presi " 
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CENTER FOR SCRIBING CIRCLES. 


SHIP TELEGRAPH SIGNAL SYSTEM FOR 
POWER PLANTS. 


The electric signal system generally used 
on board ship by which the orders are given 
to the engineers, has been adapted to the 
use of electric power plants on land. It 
frequently is of the utmost importance for 
the man in charge of the switchboard to 
communicate instantly to the engineer by 
means of signals which cannot possibly be 
mistaken. 

The dial in the engine room bears th(j 
wording of the usual orders, and when the 



Blda Tolegnpli 8yst«m 


operator moves the pointer of his dial to a 
certain order, the pointer in the engine 
room Instantly responds while at the same 
moment the bell signal also sounds. The 
illustration shows a pair of the sending in¬ 
struments. 


A POINTER ON DRILLING IN IRON. 


Sometimes it is necessary to drill a hole 
in iron when making repairs to wood-work¬ 
ing machines, and it is found that the drill 
is Just a little too small for the size re¬ 
quired. If a flat drill is used, it may be 
made to cut a hole larger than the width of 
the drill by grinding the center a little to 
one side, leaving the radius of one side 
kxoftf than the radius of the other. If a 
o la tasoed tot a holt and the bolt is too 
n ■ flsn ha opened by putting 
no one side of the 
again. Neither 
i has an outfit 
It In a pinch. 


A center to support one end of the divid¬ 
ers while scribing circles is made as follows: 
Take a piece of hardwood and set into one 



of its edges a piece of tin or other metal to 
receive the prick punch mark for the divider 
point. This is handy in working at large 
core boxes when scribing circles on the ends. 


SCARFS FOR WELDING STEEL. 


A correspondent from New Zealand who 
has success in welding steel tells how it is 
done there: 

For the last six years my work has been 
principally working steel of various grades. 
I get my steel I am going to weld and upset 
the ends of each piece scarf them with a 
short scarf, seeing that my scarf is full 
in the center so that when they come to¬ 
gether they will touch in the center first, so 
that all dirt, etc., will squeeze out sideways, 
as the welds come together. I then make 
up a good coke fire, place my two pieces 
of steel in it and get my helper to blow 
very steadily until my steel gets thoroughly 
heated through, and then the last few sec¬ 
onds I get him blowing very hard. My 
helper takes one piece and I take the other 
and give them a few light taps over the 
anvil to remove as much dirt as possible. 
I stick it first with my hand hammer, then 



get my helper to give one or two light press¬ 
ing blows, and then heavy and as quick as 
possible. I have welded from ^inch to 
2-inch steel and very rarely had to take a 
second heat. The flux I use Is sandstone or 
sea beach sand, and it has always given 
me perfect satisfaction. I have welded 
steel drills for rock boring machines and 
hammer and drill steel, and very rarely 
have had one break in the weld. 

I have seen men rivet steel for the rock 
boring machine and have noticed that they 
break where the rivet goes through. 1 
think it is impossible to get a solid weld 
when rivets are used. I am. inclosing e. 
sketch to show bow tbft 






ELECTBICAL EXPRESSIONS AND 
THEIR EQUIVALENTS. 
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WATER PUMPED FROM GASOLINE 
STORAGE TANK. 


The Practical Engineer publishes a table 
of electrical expressions and their equiva¬ 
lents, arraxjged for convenient reference, as 
follows: 


. One 
WATX 


One 

lCn*OWA7T 


Oae 

HORSE 

POWER 


dne 

WATT. 

HOUR 


One 

HORSE¬ 

POWER 

HOUR 

One 

AMPERE 

HOUR 

TORQUE 


A RATE of doing work 

1. ampere per sec. at one volt 
.7373 footiwunds per second 
44.288 foot-pounds per minute 
2654 28 foot-pounds per hour 
.5027 mile-pounds per hour 
.00134 Horse* Power 
tIi Horse-Power 
A RATE of doing work 
W 3 foot-pounds per second 
^oot'pounds per minute 
of'2.7 mlle*pounds per hour 
1.34 Horse* Power 
A RATE of doing work 
650. foot-pounds per second 

35000. foot-pounds per minute 

375. mile-pounds per hour 

746 watts 

746 kilowatt 
A QUANTITY of work 
2654,28 foot-pounds 
.508 mile-pounds 

fppewihour per one volt 
.00134 Horse-Power-Hour 
Tti Horse-Power-Hour 

A QUANTITY of work 
1.9o0,0(i0. foot-pounds 
375. mile-pounds 
W. watt-hour 
.746 kilowatt hour 
A QUANTITY of current 
One ampere flowing for one hour, Ir. 

respective of the voltage 
Watt-hour volte 

Force moving fn a circle 
A force of on> pound at a radius of 
one foot 


Water Instead of gasoline was pumped 
from a large gasoline storage tank at Cleve¬ 
land, Ohio, recently. The tank had had 
gasoline emptied into it several weeks be¬ 
fore. Investigation showed that the tank 
was affected by frosts and thaws, that mois¬ 
ture collected on the sides and bottom and 
the gasoline being lighter than water rose 
to the top, making it necessary to pump the 
water out first Tanks made of galvanized 
Iron well coated with tar will not sweat. 


THE WATT. 


The watt, the unit of electrical power, is 
1-746 of a horsepower. It equals the me¬ 
chanical energy represented by 44.24 foot 
pounds. One ampere of current moving un¬ 
der the infiuence of one volt pressure, or 
any combination of volts and amperes, and 
that will make unity when multiplied to¬ 
gether, is the equivalent, in the expenditure 
of energy to the work a man would do In 
lifting one pound 44.24 feet high, or any 
work—^any weight—raised any distance. In 
which the weight and the distance multi¬ 
plied together make 44.24. 


HOW TO WORK STEEL INTO TOOLS. 


CORRECTING BLUE PRINTS. 


A blacksmith, successful in working steel 
into tools, thus describes bis method in the 
Mining and Scientific Press: The steel is 
worked at an orange heat during the forg¬ 
ing. When shaped, the next step is' refining. 
This is done by hammering in water. A lit¬ 
tle water is put on the anvil and the face 
of the hammer is wetted. The steel must 
be at nearly red heat when this is done. 
The refining is repeated by reheating several 
times. After finishing this, the steel is 
heated to a dark red, so that it Just shows 
the color, and dipped in raw linseed oil. The 
tool is reheated and dipped three times. 
The fourth time the reheat is carried to an 
orange color and dipped in the oil until 
nearly cold. The oil is then wiped off and 
the metal polished, care being taken not to 
break while polishing, as the metal is ex¬ 
tremely hard. A large piece of iron is then 
heated to a red heat. The tool is laid on 
this with the heavy side down to draw what¬ 
ever color l8 desired, different tools requiring 
dilferent colors* 


Lines omitted on a tracing can often be 
produced on the blue print by scratching 
through the blue surface with a sharp- 
pointed knife. If carefully done, says the 
American Machinist, the resulting line Is 
much better than one made with erasing 
fiuid. 


CARE IN BURNING OIL. 


In firing with petroleum, if the fire should 
go out, as it sometimes does when w’ater 
is mixed with it, the oil continues to spray 
onto the hot furnace, generating a gas. If 
you attempt to light the fire the gas will 
explode with violence, says the Mining and 
Scientific Press. First shut off the flow of 
oil, then blow the gas up the smokestack, 
then you can light the fire with safety. 
Never venture near a barrel or other ves¬ 
sel which has the petroleum in it, with a 
naked light, as it is liable to have gas in it 
and is more dangerous than when full of 
petroleum. 
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HOW TO MEASXrSE COAL IN A BIN OR 
BOX. 


CONVENIENT CONNECTOR FOR TESTING. 


A very simple and convenient connection 
for testing wires is illustrated in the Lon¬ 
don Electrical Review. It is intended for 
use on currents up to 10 amperes, and is 
easily constructed. 



The square plunger is kept out a certain 
distance by a spring, and on pressing the 
ebonite knob, the two holes come into line. 
By inserting the wire and releasing the 
knob, the spring causes a fair grip of the 
wire. The edges of the holes being well 
rounded, quite small wires can be clamped 
without being cut. A pair of fuses protect 
the terminals. 


TO CUT ENDS OF STEEL TIRES. 


I have a simple way of cutting off ends 
of steel tires, or any iron, with the aid of a 
helper, writes J. L. Painter in the American 
Blacksmith. I take a heavy three-cornered 
file and break it up into 2 or 3-inch 
lengths, and draw the temper, when they 
are ready to use. I lay the file on the anvil 
and place the tire on top and have the helper 
strike, after which I turn the tire, give it 
another blow and off it comes. 


SIMPLE DEVICE FOR MAKING COIL 
SPRINGS. 


A contributor to the American Artisan 
tells of a simple device for making coil 
springs: 

“Take a piece of band iron about 12 



inches, 1 inch wide and % inch thick, turn 
up the ends as shown in the sketch, bore 
holes for the crank and bore holes in the 
end of the crank to receive the end of the 
Tire. It can be fastened to the bench 

m cff held firm in the vise.” 

) 


A solid cubic foot of anthracite coal 
weighs about 93 pounds. When broken for 
use it weighs about 54 pounds. Bituminous 
coal, when broken up for use, weighs about 
50 pounds. The consequent rule for the ap¬ 
proximate measurement of coal in a bin or 
box is to multiply the length in feet by the 
height in feet, and again by the breadth in 
feet, and this result by 54 for anthracite 
coal, or by 50 for bituminous coal. The re¬ 
sult will equal the number of pounds; and 
to find the number of tons, divide by 2,000. 


A HOME-MADE POWER HACKSAW. 


I send a sketch of a home-made power 
hacksaw; it is not very pretty, but it gets 
there just the same, writes a correspondent 
to the American Machinist. There is not 
much machine work about it, as can be 
seen. It is secured to an ordinary machin¬ 
ist’s bench and all the parts are made 



HOME-MADE POWER HACKSAW. 

from stock wrought iron, with the excep¬ 
tion of the slide which is brass, riveted to 
the blade frame. For holding the work an 
ordinary vise is used. The saw is not auto¬ 
matic, but a simple stop at A prevents the 
saw dropping after cutting through the 
work. When the apprentice has nothing to 
do, this is a good thing for practice. 


REMEDY FOR VITRIOL BURNS. 


A Frenchman has discovered a remedy in¬ 
stantaneous in its effects for the horrible 
burns caused by the use of oil of vitriol. It 
is soft paste of calcined magnesia and water, 
with which the parts burned are covered to 
the thickness of an inch. It alleviates the 
pain almost immediately, and when the paste 
is removed no scar remains. 
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TO MEASUSE TAPESING LOG. 


Ab to tbe namber of board feet in a stick 
of timber four by four inches at one end and 
eight by eight inches at the other, the stick 
being 24 feet long, there are two ways of 
orriTing at a correct ansiver, says Mining 
and Scientiflc Press. Add the areas of the 
two ends to four times the area of the cen¬ 
ter section and multiply by one-sixth of the 
length; or, multiply the areas of the ends 
and extract the square root; to this add the 
areas of the two ends, and multiply by one- 
third of the length. The answer by either 
process is 74% feet. 


A SAW HORSE FOR TINNERS. 


“TTie ‘tinner’s saw horseVls a model of 
convenience.” It is made by fastening the 
rolls, folders, etc., to a wooden horse, like 
those of the carpenter’s saw hor.se. The 
top and back of the horse should be as 



OoBvnimt Saw Bona for Tlnxioto 


wide as the base of the machine, and the 
legs made of 2 by 6 timbers, bipering 
toward the liottoin. The inventor claims 
that they are convenient to approach with 
large and odd-slmp«Ml work; wiien wanttKl 
they can l>e brought out into a convenient 
place, and when not in use may be set 
aside In a corner or other small space. 


TREATMENT OF BURNS FROM HOT 
WATER OR STEAM. 


When a man is burned with hot water or 
steam of course the first thing to do is to 
send for medical assistance, but in the in¬ 
terim the injured man’s clothing should be 
removed, and bandages soaked with sweet 
oil aitf nme water aboald Im llghtijr appUed 


to the burned parts. If steam has been in¬ 
haled, sweet oil should also be swallowed 
by the patient in considerable quantity, as 
it will soothe such of the burned parts as 
it can reach. 

Sweet oil and lime water should be kept 
about every steam plant, to provide for con¬ 
tingencies of this sort. Cooking soda (sal- 
era tus) is also very soothing when applied 
to bums, and castor oil in moderate quantity 
may be given internally in the place of 
sweet oil. 


HANDY BELT CLAMP. 


A wooden belt clniup can be made by 
anyone having a wood screw box and tap. 
It is very handy in splicing new belts, and 
old ones can l>e mended without removal 
from the pulleys. The writer says; “Ad 



8-inch belt is about the limit of its use, al¬ 
though if you have 1%-inch good hickory 
screws, and leave the handles fiat, you can 
turn them up with a wTench for a pretty 
stiff pull. I have two clamps, one for wide 
belts and the other for narrow, with screws 
long enough so that I can make a glue 
splice between the Jaws when desiiable.” 


TO CLEAN SPONGES. 


To clean old sponges, boil them for three 
or four hours in water (enough to cover 
them) containing a couple of tablespoon¬ 
fuls of carbonate of soda, or in water mixed 
with a couple of handfuls of wood ash, this 
to remove all the greasy matter that the 
sponges may contain; tlien rinse them thor¬ 
oughly, stiueezing them well in several lots 
of clean cold water. After this preliminary 
operation soak* the sponges in chloride acid, 
mixed with four times the (luantlty of wa¬ 
ter, suiting the whole amount to the size of 
the sponge, but keeping the same propor¬ 
tions. After 24 hours let water run on to 
the sponge for some time, then rinse with 
the hands until the smell of the add hsB 
disappeared. Hang the sponges op to ^ 
over a hot stoTe* and when this f 
satisfkctortlr ao 
be almos* 
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PAXHT FOB STEEL PLATES. 


One of the large railroad companies uses 
the following recipe in making an excellent 
protection for exposed steel plates: 

Four pounds pure lamp-black ground in 
raw linseed oil, seven-eighths gallon genu¬ 
ine asphaltic varnish, one-quarter gallon 
pure refined linseed oil, one-quarter gallon 
drying japan. One gallon of the paint will 
cover 350 square feet of surface. 


HOW TO UNITE CAST IRON. 


To unite ordinary cast iron is not an easy 
task, but it may be done, if one has luck, 
by boring a dozen holes in the parts to be 
united, then secure weli and place about the 
break an abundance of filings of good pig 
iron, some wrought iron filings and also 
some of steel. Lute with fine clay and place 
In fire (before luting use any good fiux, 
borax, etc.); heat until the filings melt and 
fill all the cavities. Let remain in the fire 
until fire goes out and the metal is cold; 
then remove and clean up. 


TINNING CAST IRON. 


To be successful in coating with tin the 
castings must be absolutely clean and free 
from sand and oxide. They are usually 
freed from imbedded sand in a rattler or 
tumbling box, which also tends to close 
the surface grain and give the article a 
smooth metallic face. The articles are 
then placed in n hot pickle of one part 
of hydrocloric acid to four parts of water, 
in which they are allowed to remain from 
one to two hours, or until the recesses are 
free from scale and sand. Spots may be 
removed by a scraper or wire brush. The 
castings are then wash^ in hot water and 
kept in clean hot water until ready to dip. 
For a flux, dip in a mixture composed of 
four parts of a saturated solution of sal 
ammoniac in wmter and one part of hydro¬ 
chloric acid, hot. Then dry the castings 
and dip them in the tin pot The tin should 
be hot enough to quickly bring the castings 
to its own temperature when perfectly fluid, 
but not hot enough to quickly oxidize the 
f the tin. A sprinkling of pulvcr- 
a may be made on the sur- 
"ttlA tallow or palm oil 
murfaoe and make 


the tinned work come out clear. Some op¬ 
erators again dip in a pot of hot palm oil or 
tallow at a temperature above that of the 
melted tin, for the purpose of draining the 
excess of tin and imparting a smooth, bright 
surface to the castings. As soon as the tin 
on the castings has chilled or set, they 
should be washed in hot sal soda water and 
dried in sawdust. 


TO DRILL CHILLED CAST IRON. 


To drill chilled cast iron first draw the 
chill. This is done by laying the piece on 
the forge, covering the spot to be chilled 
with sulphur, and working the bellows 
slowly until the sulphur is burned off. 
Then proceed with the drilling. 


HOW TO HARDEN BRASS AND MAKE 
SPRINGS. 


Brass can be hardened by hammering or 
running through rollers while cold, says the 
American Blacksmith. To make a colled 
spring, say a 5/16 spring, take a %-inch iron 
rod, put a crank oh it or bend to shape of 



crank and let it run out at one end. Bore 
a hub in a block of wood so the iron will 
fit tight, and run it through, fasten your 
wire on it and wind it on by turning the 
crank, having your spool post so you can 
hold it tight enough to stretch the wire. 


TO CLEAN CHASED BRASS. 


Benares ware, or chased brass of any 
kind, may be cleaned thus: Wash well with 
hot water and soap and dry thoroughly; 
then rub all over with a lemon cut in half. 
Wlien it looks quite clean, rinse well in 
warm water, dry and polish with a chamois 
leather. Chased work of any kind should 
not be cleaned with powder. 
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HOTTS OH XELTDIG BRASS. 


The followirifc iHiJiiU* w'^r*r vj^.4»r hy f.hbn. 
Vickf*rH, of CtiifiiKo, Jij aci »>-Jorp 

tlic IS^ifiton intfiftlriff of tho Axxi^rj'^au >'ouxj' 
drymon'H AHMM'IatJori: 

Compnred wltb nUrtfl or iron 3t Jis an 
matti^r to mfit hraKH. It Im o1^*-ii on 

B Hnmil Hfitlf In an oni;r.arj r;ri-at 

WBHtc of fm*l wv'urii In a Vj-lnrh 

In a fiinmn* iuUfUthtl for a?. n.^O In^-h. 'lLrtr*f 
Inohoii of fKilifJ fu^-l Hhoijid Kyrroyj.d ih«r 
and will do tin* work of or Jijor*-. 'Jo^k- 
liiK niflnl Into th#* #*auiMr9! ;^<-ai wa»!tif 
by HpluHtiiritf. Ilif Kun* th«f rnoldis ar*- n-ady 
by the lliii** thf* uj<dal \h n-ady pour - 
cofltH iiioiicy to "bold** a f^/l in furna^'K 
NeviT IIHow your furuar*- to barr*-l- 

shfipiNl; HtnilKbt Hbb'H an* <’;aK in tbo 

ahop fa oftoii r-niiiMHi by tb#- furna'** iff- 
InB too Krnall; nitb<T tl<;in tb<' fnain flu««, A 
fun In tti<» mil in flu** \tt Wbi^n Kb^^t 

iron 1 h UMwl for lunln ftnf It rnu»^t )m' kijk- 
pond(*<l mid md iillovi«-*J to tou'b tb*- wall. 
Do not coviT flii'-M wl*b to prot«*<rt 

workm<*n from fin* b»*af; Irntr^ h 'uriniii of 
a8bi*MtOH, but do not b't It touMi Unr flu<o 


TO PICKLE BRASS CASTINGS. 

Tlu‘ following uifWifA of pbkllnic bniK.s 
ouHtlii^H 1 m nToiiJin«‘iid<*d: If KH'iiKy, Ibo 
raKtiiiKH Hliotild iff '-l«*;jfj< d by boilln^i; In lyi* 
or potiiMli. Tbo llr^i pi^ lib' l« /‘otnpoKffl of 
iiltrb* iioid, on*' «iii:jrt: \vai*T, mIx Io 
(|U iirtH. Aftc'r pb’kllii;.' Iri iIjIh niixliir*' the 
riiKtiiitfM hIioiiI*! Ih* w:i>!Ih-« 1 lij ob'ar wiirin 
or hot w'lifor, mi*l lb** followin;: pl**kli* bo 
tiK'ii UN*'*I: hulpburb’ n*'l*l, *>iii' *|iiart; 
nlfrU' two iniiriatlc ;iH*l, a f**w 

drofiM. 'Ibi* IW>i pbkii* will n'liaivt* flio 
ili4**ilonitl«aiH ijiif* to Iron, if pri'Mi'nt. Tin* 
rnori/itir a* Id *if tbi- H-r-oml |iii*klo will 
f}nr]gt'U rbi* liilor ot tli*' fiiMtlnijH to an ox- 
t/-r.t d(-(»*‘ri*l]ii^* on till' niiioiiiit iiHod, 

4f»yf 70 AVOID "SWEATY** PIPES. 

V-.^ ' I'.ri- of hoi-lllli'll HWl'flty IlIpl'M Ih 
• V,* j • iiod lb«- ri'iiM’dy ciiuiilly slnipU*. 

I Ii.’iidly lll•<•^■H•4arv Io <*xpliiln 

■i.i ■ Jif*' not MWi'iiiy in Ibo sons** 

.i,\ V..*. .'•'■jf*- iiiini'M tbroinrh tlu* pon'H 
tboiurli IIiIn Im a not iin- 

<. .. • * utittluyr tbfiHi* wfio ilo not 1111 - 

I.... A •:i t9f ‘I |jf riirdMtiin* on tin* 

ii.i, •. ^** *.v..r# miiiird by till* rombuiKil- 

I... r In fho nlr, tin* dlffonwo 

.. tYif* air and tlip ptpo 


'tb*- <'oridpn«at5on of the namm] 
jjjoJKtur^r jij ib*r a:r and dcffpofitinp it on ibt 
I/il>*.-»*. l'b*r differenr.'e in temperarnre !•!- 
twwj Tb*r air and tlie pipe Is caus^ by tbe 
wat*?r tiowintf tbn»utfL the p»ii«es. Water at 
r»rtjt in tb*- jiijx-.'i .s*xin takes nearly tbe Raiue 
t*-nji>eratunr as tb*- room. Even an oeca- 
Mional flow of water tbronjzb tbe p:j»es will 
not *<xj 1 tLi'ii) sulBi'lently to make ibem 
Kwi'at, but I'ven a sli^bt constant dropi*:nc 
will cause tbe trouble. That beinir tbe case, 
it i.h only ni^'CKsar}’ to make tis:bt all fan- 
I'l'tK and eoi-ks on supply and flush pipes in 
onii-r to put a stop to the trouble. Pactdnir 
till' pIpi'K will of help matters, but 

tbis JK exi»en?iive and unneci'ssary. 


CONNECTING PIPES WITH RIGHT AND 
LEFT COUPLING. 


‘‘WbJli* spi'akiii^ of piping; I tbonsbt of 
Koifii'tbln^ PHliiy that 1 might have thought 
of y*‘arK ago with iirollt," s;iy8 a correspond- 
I'lit of 'rii** Kijgiui'cr. "In connecting two 
pipi's witli a right and h-ft oonpling try the 
I'oiipliiig on ea<‘h pipe, and count the num- 
Imt of tiiniM neci'ssary to screw It on each 
one by liaiui. ^'ou geinTally find that the 
l«'ft-haiid one will require two turns more 
tlian tlie right-hand. This is because the 
left-hand dies are ncd ns*^ as much as the 
rIglit-liaiHl, and consequently they cut a 
snialler tliroad. 

"ill order to have both ends of the coup¬ 
ling iiiak** lip the same, tlie end of the coup¬ 
ling tliat screws on th<« pipe farthest should 
be start<*(] lirst and given as many turns as 
Im necessary to etpial the difference between 
tlie niiiiiber of threads eiuploywl at each 
I'lid. This should Im* done before starting It 
on till* end of llio ollu*r pipe. For instance. 
If tin* eouplliig cov(*rs 12 of the left-hand 
tlireads and only nine of the right-hand 
Ihreafls at tli(‘ opposite end, then the end 
Imvliig tlie left-hand threads should be 
started first and be given three turns Ihv 
fore starting tin* end having the right-hand 
threads. 'I'his will (*nablo the coupling to 
be screwed up tight on both pipes at tbe 
same tiiin*.'* 


CEMENT FOR PIPE JOINTS. 


.At a meeting of tlio Oldo Oas Light Afl- 
soelation In (\tlnnihus, .Mr. (leorge Light 
r<‘(‘onimen<]«*d a cement for pipe Joints, con¬ 
sisting of n mixture of ordinary pine tmr 
and dry oxide of iron. This cement* Mr. 
Light stated* Ic as good In a teced or loatik 
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flange Joint as red<lead putty, costs about 
one-tenth as much, does not harden as 
quickly as red lead, and is very adhesive 
under pressure. 


HOW ^0 USE CEMENT IN COLD 
WEATHER. 


In cold climates the employment of con¬ 
crete has its objections, in that the ma¬ 
terial will freeze before it sets, and upon 
thawing is found to be practically worth¬ 
less. In such cases the operation of setting 
may be hastened by dissolving two pounds 
of carbonate (not bicarbonate or cooking) 
soda in one gallon of water, boil the solu¬ 
tion and use it In mixing the concrete with 
whatever additional water is required; the 
water and sand should also be heated. This 
heat will remain long enough to allow the 
concrete to set, which should be about 45 
minutes. Subsequent freezing, if the mass 
is not thereby cracked, will not injure the 
concrete. 


switchboard polish. 


For polishing white marble switchboards 
the following dressing may be applied with 
white flannel: Ten parts white wax, two 
parts Japan gold size, and 88 parts turpen¬ 
tine. 


HOW TO MAKE METAL POLISHES. 


Tt is not difficult for any person to make 
his own metal polish. It can be done 
cheaply and will probably give him better 
satisfaction than the polish he buys. Here 
are a few recii^s for good polishing soaps: 

1. Twenty to 25 pounds liquid curd soap, 
intimately mixed with about 30 pounds of 
fine chalk and one-half pound Venetian red. 

2. Twenty-six pounds liquid cocoanut c!l 
soap, mixed with 12 pounds trlpoli and one 
pound each of alum, tartaric acid and white 
lead. 

3. Twenty-five pounds melted cocoanut oil 
saponified with J.2 pounds soda lye of 38 to 
40 degrees B., after which three pounds 
rouge, three pounds water and two ounces 
ammonia are crutched in. 

Polishing soaps are generally cut into 
eshfiS and stamped or pressed and brought 
leree with directions for use. The 
^-''nerally state that a small 
is put on the metallic 


article to be polished with a damp flannel 
and rubbed until the desired polish is ob¬ 
tained. 


PASTE FOR MOUNTING PURPOSES. 


To prepare a paste for mounting pur¬ 
poses.—Mix three-quarter ounces of starch 
with a little water to form a smooth cream, 
and pour on it sufficient boiling water to 
make 10 fluid ounces. Take one-half 
ounce of glue, allow it to soak in cold wa¬ 
ter till quite soft, pour oft the excess of 
water, melt the glue down by gentle heat, 
and stir into the paste previously made. 
Now add one drachm of alum and a few 
drops of oil of cloves and stir well until 
dissolved. If the material should dry too 
hard, add one or two drachms of glycerine. 


COLORLESS VARNISH. 


Colorless varnish for use on fine labels 
or other prints, as well as for white wood 
and other spotless articles, is made as fol¬ 
lows: Dissolve two and one-half ounces 
of bleached shellac in one pint of rectified 
alcohol; to this add five ounces of animal 
boneblack, which should first be heated, 
and then boil the mixture for about five 
minutes, filter a small quantity of this 
through filtering paper, and if not fully 
colorless, add more boneblack and boil 
again. When this has been done, run the 
mixture through silk and through filtering 
paper. When cool, it is ready for use. It 
should be applied with care and uniformity. 
♦ - 

COST AND HANDLING OP GLUE. 


More than 17,000,000 annually is spent in- 
the United States for glue and yet few peo¬ 
ple know how to buy or use it. Made up 
properly the better grade requires 39 pounds 
of glue plus 61 pounds of water to give 
100 pounds of liquid glue ready in the pot 
for joining hard wood, says the Wood- 
Worker. From the cheap glue we must take 
42 pounds of glue plus 58 pounds of water 
to get our 100 pounds of glue liquid. The 
better glue requires 10 per cent less glue, 
but 10 per cent more water In order to get 
the same quantity of liquid from both, 
namely, 100 pounds of exactly the same 
fluidity of body. 

The difference between the two glues in 
regard to strength is fully as large as the 



differem-e Id 7 L». 'M-irt-r t'**!*'^^* 

rifis a straiii vf t* I*.:-: 47 ii'^uuds. while 
llie olb«‘r oi:!y r*-.-*- L'- 

To get tile e»jsT. the reiiuir€*d 

IJumber of jjouiiU.- • -.r;. u' U** with Uie 

l#riee, and we LuV»* :... -o-’ -.'f 3hj pounds 
of liquid. J or ih^ . .•/ -*• • iie»*cl S'J 

iKJUiids of ;riue m-.:.'! *.1 *.<! w.uer) 

rusting lli «M‘Ms p r p- •.■••■J giu«% or 
$4.<i8 for loo iK.'Und^ J-'T the 

lower grade we ’i-■ 44 p' -:J.d> glue 

(and 5G jxiunds of w; I? ri.»iiK per 

rMniiid dry glue, at a cost of Iv.itG for the 
100 pounds iu tli«.^ 

iWitlj glues give t!;e same quantity, name¬ 
ly, loo pounds of Ji‘ju>J ol ei^aeiiy the same 
iNsly, and tlie 100 pounds glue liquid from 
either will, of eourw*. eijv«'r exaetly the 
sjiini* surface. To use ih<' Ix-tter grade r**>sts 
|4.»jS; to use the j»*wer graili-, |:;.0G. or 72 
i-eiits l«‘.ss. The eost is in favor of the 
lower glue if the strength of the work 
done i.s to be ignored, hut for thr gi neral 
use of the worxi-worker the better grade 
will, lu the long run, lx* found the cheaper. 


UNCLE SAM'S WHITEWASH RECIPE. 


A whltewnsh us4*d on government build¬ 
ings N made jis follows: 'Jake a half bushel 
of unslaekrd lime, slaek It with boiling wa¬ 
ter, <-over during the process to k<s*p in 
strain, strain the liquor through a limt 
sieve or .strainer. Add to it a p«*ek of salt 
previously dissiilved in warm wal«*r, three 
pints of gruiind rjei- boi’i-d to a thin (ai.ste 
stirre^l In while hot. half a pound of Spani.sh 
whiting and niii* pound of glin* pn^vi^insly 
dissidvif] by first soaking in eold water and 
limn by eooUing In a small put hung in a 
larg4T oiii* lilled with water. Adtl ti\e gal¬ 
lons of h<»l water lu tin* ini.xlure. .stir w«*ll 
and let stand a f*’W da\s iM^vm-d as n«*arly 
airtight as poS'^iibh*. It sholllil be a|)plied 
tiot, for wliieh piirpo>e ii can be kejd in 
a jiiM'tahle fnrtiaee. 


TALLOW FOR CUTTING TOOLS. 


'l.ilhiw is lielt«‘r than the l)e>t lard oil In 
eiitijiiL.' tlii't-aiN in iron. .\ p'ader of the 
rj.i I .• .m .M;n tells IioW he ae«*aleiit* 

:ii:v Piiiml tiii«> out. Jh* was eiittilig 1-inrli 
la]t.- : ud fo'iiti] It inip<»S'«ihh* t^i use the oil 
f-ii il Ijiijj SiM'ing an old |ileee of eaii- 
dle oij il:f lit* tried it with Slle4*eSS. It 

i-h-aie-r. does hot run. and on small work 
the beat from the friction of the cutting 
find and th<* renter Is Hiifflelcut to molt U 


as the tool goc-s along. In cutting iniside 
threads it stays where iuM*ded and is con- 
sideri»d a gn*at improvement over oil 
For cutting threads on copper use bees¬ 
wax. 


TO MAKE CELLULOID NON INFLAM¬ 
MABLE. 


proe4*ss of rendering celluloid uon-in-* 
llanimahle has tan^n pateiiUHi. To 25 part.<i 
of eelluloidlne. dissolved in a sufficient 
ijuantity of solvent, are addinl six parts of 
eliloridi* of nlagne^iulll dlssolvi‘d in either 
al<*uho| or iJietli.\ luted spirit and thiHH" parts 
of piilv(*ri7a*il jnire asl.estos. These con¬ 
stituents are work<*d into a i>aste and may 
In* ai)f»li4 il 4*itlH*r during or after the process 
of manufacture. 


ANTIDOTE FOR AMMONIA FUMES. 


Kiaployes In ii-o and refrigerating plants 
an* soim-tinie.'< ov4*rcome by the fumes of 
the uiiiinoiiia used in the pruce.ss. In such 
ca'^i'K a g'MMl stiff drink of vinegar will help 
to coniitt ract the action of the ammonia, 
revive the uiicoiiscious, and in many cases 
save lif4‘. If the victim is unoonsedous, it 
may bi* iiei-f^sary to i)ry his Jaws open to 
g4*t tile vinegar down. 


VALUABLE METHOD OF PRESERVING 
BLUE PRINTS. 


The 8ui»erintemlciit of a largo car sheg) 
thus de.srrilM-s liis im‘tho4l of preserving blue 
prints. Ills lirst method was to fasten the 
prints on ordinary Hat sheets of pasteboard. 
'1 hesi* answered fairly w«*ll for a time and 
ki-i»t tin* prints flat, Init the pastolM)ard l>e- 
eaiin* hroken and oil-spotted. He then hit 
upon the idea of using tliin sheet iron as a 
ha eking, and this prov(>d eminently satLs- 
faetory. All tlie prints in coininoii use in 
the shoi» wen‘ lir^t pasted on theae piecca 
of sheet iron, tlieu both sides were var- 
iii*ihed ()V(>r. so as to make the paper oil 
amt wat«TpnM)f. After being sulijtHded to 
this tn-atnieiit, the.se prints can be hung np 
m*ar the iiiiiehines. 'I’hey are always fiat, 
elean and eh ;ir, and they can be iilwl away 
ill small shape w hen not In use. Morcorer, 
they are praetleally Indestructible, because 
when solh *11 they can be put under the how 
and wnslK*d off. The plan has been in vw 
for ultout six years^ and has prer 
satisfactory. 
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SHOP NOTES 


TOOL RACK FOR ENGINE ROOMS. 


Engine room tools, such as wrenches, 
hooks, etc., may be very conveniently ar¬ 
ranged on a rack specially fitted for the 
purpose. Measure the space you can use 
for the purpose, being sure it is conven¬ 
iently located. Lay out your tools, on a 


1 







Ammffement of Tools on Back. 

board of the proper dimensions, ranging 
them according to size and reversing the 
sizes where one row comes under another. 
Bore holes to fit the wrenches, and put 
screws for holding the tools in the places 
you have indicated on the board. 


HOW TO WELD A STEAM DRILL. 


To weld a steam drill say a 1^-lnch drill, 
split the steel both ways for about an inch, 
making four prongs. Turn them nearly 
straight and scarf the end of each prong to 
a sharp point. (See Fig. 1). Heat to a 



ti»ik 


^vifl^ther and hammer as 
^ cloaely. Place in 
at the help 


of an expert striker it can be welded with 
one heat as solid as in Fig. 3. 

The correspondent, who describes this 
method in The Blacksmith and Wheel¬ 
wright, says he has welded over a hundred 
drills the past year in this manner and 
never yet had a break. 


HOW TO MAKE AN IRON BOOT FOR A 
CRIPPLE. 


An iron boot for a crii)ple may be made 
by fitting a piece of old hand saw blade, the 
size of the heel 
and sole of the 
shoe, for the top, 
says a corre- 
spondent of the 
American Black¬ 
smith. Take two 
pieces of tool 
steel (U-inch) 
and bend them 
to the proper 
shape and rivet 
them to the sole Boot for Crl^ple. 

piece. Fasten the 

iron boot to the shoe by means of small 
screws. 


TO TEST LUBRICATING OILS. 


A good test for lubricating oils is the 
flash test. Make a tripod of heavy wire 
and place it over an alcohol lamp or a Bun¬ 
sen burner. Place a shallow enameled- 
ware drinking cup on the tripod, and from 
a wire support su.spend a thermometer so 
that the bottom of the bulb will be about 
% or % inch from the bottom of the cup. 
The thermometer should register to about 
600 or 700 degrees, and should be accurate. 
“A well-seasoned, gas-filled thermometer is 
best,” says Power, “and will cost about 
12.50 or 13.00.” Around the instrument 
place a screen of sheet iron to protect it 
from drafts. Fill the cup to within one- 
eighth inch of the top, with the oil to be 
tested. Light the lamp and adjust the flame 
so the temperature will rise about 15 de¬ 
grees per minute, not more. When at al)out 
250 or 300 degrees Fahr., adjust it to al)out 
10 degrees per minute. Have ready some 
pieces of hard-spun wrapping twine or some 





108 


POPTLAK MECHANICS. 


tootbpk^k*. If tming oM, Uailijt oz>e 

of these pieces whttu the tmperstore sp- 
proscbes 800 deipees Felir.« sjud paiss It 
■cross the sarfsoe of the oU. Bepest the 
opermtloD from time Ut time e« the temper' 
■tore rises, until s fsicit f/ttff of blue llsiue 
Note the tetopersture, vfakh is the 



Flash Vasi S pi s y lM 

llssh point. The \mrtiUiu tMilrit Is the tern- 
peraturo at whh'h the oil isulh'S of itwflf 


■Dd contliiues to hum. 

HOW TO MAKE A STEAM BLOWER. 

In an onier^eiiey st<«aifj lilowera may Im 
used to provide draft for the eoiiihiiHtloii of 
coal in Hteaiu Udlem. KU. 2 mIiowh a 
blower whieh was eofiMlrueiwJ for um* with 
a battery of lH#Ili‘rH of 12.0 horH<*|M»wer to 
maintain a uiiiforiu Kh^am pn^stire of 80 


four feet from the jet,** says a rormpaffiJ- 
exjt In Power. This Increased the csparity 
80 per cent, at a cost of M cents per boor, 
with coal at 13.00 per ton. 

Ihe jets grire better senrice in mmd stacks 
tliau they do In square ones. I nse r ti ng ■ 
tulje into a square stack, filling up the ooT' 
Xiem and placing the jet underneath Is the 
most efficient method of osiDg them with 
square stacks. 

HOW TO STIFFEN A CROSS-C0T SAW. 

One man can work a cross-cut saw by 
means of a simple contrivance for stiffening 
It. Make a strong, stiff bow, saw a silt in 
each end five or six Inches long; take off 
one saw handle and insert a plug in one of 



Sturenlna m Crom Out Bkw, 


the holes In the saw. Slip one end of the 
lx>w over the saw in front of the plug and 
tie und<Tn<‘ath with wire; bend the bow 
and slip tlic other end over the saw In front 
of the handle^ and tie as before. Have the 
tcfth fihnl very 1 Hoveling so as to bring as 
thin a ontting etlge against the saw as pos- 
Hlhh% and do not file the rake teeth as short 



Um of BttsB Blowor. 


I hi* mid win I or months, ns yon would If two 
'4..1 ptficed ill llic 48-iiicb clr* A p o rr e a g 

ui«v>A III* IniIps drilled so that the saya * 

^ All lbs uptoke at about ir« 
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A FOOT-POWER HAMMER. 


A corrL^spotidiMit of tlie Blacksmith and 
Wbeelriglit dcseribea n fooLpower Lamuier 
made by Mm 14 years ago. He says 
*"A la a wooden l>encli right height for 
aijTll to set on under hammer^ B B are 



WoQt Tow«t Eagimpr, 


pillow blocks for hammer to awing on; C 
Is hanger for treadle to swing on; D is 
axle; E Is connecting rod from treadle to 
hnnclle; F ts a aplml spring to raise ham^ 
men 


EXPLOSION OF A HOT WATER BOILER, 


That kitchen hot water boilers are m 
liable to explode as any others under the 
right conditions, has been fully demon* 
struted by an explosion that occurred at a 
club house near Hartford, Conn*, recently* 
No person was seriously injured, hut dam* 
age to property to the extent of |2,500 was 
done, the hulldlng having an Immense hole 
tom In one side and other rooms being 
wTecked* 

The boiler was an upright cylindrical 
copper tank of 300 gallons capacity; had no 
fire under it, and the water was heated by 
n water front in a range. The only prea- 
sure it w*ai supposed to ^^e subjected to was 
€5 pounds per siiuare Inch from the city 
w*atcr mains and which amonnt was quite 
aafe. 

Investigation, however* showed that a 
ci*eck valve had been put In the supply pipe 
to prereut the water, when there was 
eouagb leMit to generate steam In the boll- 
(♦f, l>cicklug tip and Injuring a watermeter 
on the supply pipe. Of course the water 
told DO and the explosion followedp 


There should never, for the reason shown, 
he a check valve in the pipe between a 
kitchen boiler and a water main, says The 
Locomotive, The holler can in no way 
relieve itself of excess pressure when the 
water Is overheated where there Is a check 
valve. Such an accident could be prevented 
by providing the holler with a safety valve. 

In England “dead weight*’ safety valves • 
are commonly used on kitchen boilers, this 
kind of valves being very simple and re¬ 
liable, A check valve and safety valve 
might both he used with safety providing 
the condition of the safety valve was 
looked after^ but it were best to dispense 
with the check valve entirely* 

A stop valve on the supply pipe is a 
positive neecssitj to a kitchen boiler, but 
should be placed where It could never be 
closed by mistake. If it ■were secured by 
a wire when open, the danger of closing 
accidentally would be eliminated and the 
wire could be easily broken if necessary to 
close the valve. 


HOW TO CONSTRUCT A CEMENT WATER 
TROUGH, 


Cement water troughs are good for long 
sendee as they will stand any amount of 
freezing without cracking* A correspondent 
of the Ohio Parmer tells hows to construct 
one: 



Btdo vttfw df Ceis«at ivonib. 


Excavate to the depth of 18 inches a place 
somewhat larger than the trough is to he; 
fill the cavity with broken stone, pounding 
it down until each piece Is firmly embedded, 
pour thin cement over It until the crevices 
are full and smooth over the top. On toy 
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tlU a \m f-xactly tbe ffbape 

tL<^ Cro^^eh iif to tav;ji;s Ui^ iu»Jde of tbe 
t#f#x with aJJ oJeai)*. brac-^H, 

ofj tho ouuidf*. >lake a hiiuilar box 
live or k;x inebe** htualler. Lsiv'm'4 the Kiu'Kjtli 
BOrfa^r* oij the outride in tbi« i:sivn:. Place 
the MinaII UiX Inside of the larger one. brur'e 
aiKl umke K^ilid and fill the hpac*^' tietww«u 
the wallH of the two with a wuenl made of 
one part eemeiit to two of wind. Mix in 
dry Ktate and but a bushel or two at a time. 
Wet just enou^th so that when it is shoveled 
Into the mould and taruried down but a 
little water will rise to the top. After the 
cement has set for a time knock off the 
moulds. 

It should harden verj' slowly. Ktn-p full 
of water and sprinkN^ the outbid** of it. 
Such a trouah costs at>out tin* same us a 
galvanized iron troii^^h. 

ONE LUBRICATOR FOR TWO PUMPS. ' 


A c*orrospondent of Power tells how he 
made one lubricator sen-e two Ixiller pumps, 
using one pump at a time and changing 
to the other in case the first gave out. 



A MARKING GAUGM 


The marking gauge described here is use¬ 
ful for marking off sheet brass, copper, etc., 
where the material is of fair length, or the 
distance from the edge is out of range for 
use of jenneys, says a eorrespondent of the 
Mrslel Engineer and Electrician, 
it consists of a block of mild steel (or 



A Harking Onaga 


Iron) (A), alK)ut % inch thickness. At 
about 14 inch from the bottom edge is 
fastened a piece of % square steel (B) by 
means of two screws c*ountersunk flush, and 
at about >4 inch from the top is drilled a 
Vi-incli hole ((') to take a length of %-lnch 
round steel (K), which should be a sliding 
fit. Aiiotlicr hole is drilled and tapped In 
the top of block to take the knurled screw 
(D) whlcli is to hold tight the steel rod (E). 
At end of E a hole is drilled to take a 
scrilMT ((J), which may be made from a 
go(Mi-sized knitting-needle. Another hole Is 
drilled and tapp(‘d to take the knurled screw 
(F), wlileli Is to hold tight the scriber. To 
use the block, the bar B must rest on the 
c»dge of the material to bo marked, and the 
scriber and rod E adjusted. 


HOW TO CUT GLASS JARS. 


Fill the jar with lard-oil to the point 
w’here it is to be cut; heat an iron rod red- 
hot and plunge it into the oil. Because 
of the unequal e.\pausion the jar will crack 
all the way around at the surface of the 
oil and the top may be lifted off. 


TO TOUGHEN PLASTER CASTS. 


To toughen plaster casts immerse them 
till well saturated in a hot solution of glue. 
Wh(‘ii treated in this manner a nail can 
be driven into them and not crack them. 


i:<‘f»Trliig t.» the diagram the nrrangc- 
rii»*rit Is ns follows: If using pump No. 1, 
'kr4«* valve (\ then o, open a wide and regu- 
hife the pump l>y vnlrc u. If No. 2 Is used, 
valve A, then o, open o^ and regulate 

IW P. 


The southern pine forests, from whldi Ifl 
obtained the wood so much In demaiH* 
building and 
2,000 mllea 1 
embrace 
acre 
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AN INGENIOUS HOIST. 


The lowering, adjusting and raising of a 
pulley shaft 150 feet long having many 
pulleys from 2 to 5 feet in diameter, 
in a short time without blocks or tackle 
was the proposition to be met and a cor¬ 
respondent of the American Machinist tells 
how he dealt with It. 

The shaft was, in places, 3 Inches in 
diameter and at others, 4 Inches. The 


obtained by adding a couple of handfuls 
of plaster of Paris, or shades ranging from 
light gray to black may be had by adding 
lampblack, the amount varying with the 
shade desired. 

Two coats of this mixture will keep wood 
fireproof for a long while and if the build¬ 
ing should be subjected to fiames for a time 
it will not blaze, but merely Ohar. The 
mixture, with the addition of a few hand¬ 
fuls of white sand to every gallon of liquid^ 
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3-lnch places were wrapped until as large 
as the 4-inch. Six lengths of rope 
Inches in diameter were used, 
fastening one end of each piece to an arm 
of a pulley, the ropes being as nearly equi¬ 
distant as the pulleys on the shaft would 
permit. Enough of each rope to reach from 
the shaft to the floor was then wrapped 
around the shaft and the other end passed 
straight up through a hole in the floor above 
and there secured to a piece of timber. The 
caps to the hanger boxes were then re¬ 
moved and the shaft was rotated by the 
rims of six pulleys, a man at each pulley, 
and in a direction calculated to lift the shaft 
out of the boxes, when two other men, by 
means of levers, swung it clear of them. 
Then the pulley reins were rotated so as to 
unwind the rope on the shaft and thus it 
was lowered. The method of raising was 
simply a reversal of that of lowering. 


HOW TO FISSPROOF WOOD. 


Wooden buildings or wooden parts of any 
structure can be made fireproof by a very 
simple mefbod and at small cost. 

Add aaoogb water to a quantity of fresh 
it of the consistency of 
I end add two pounds of 
unerdal potash and 
thoroughly 
p of 
bo 


makes an excellent preservative for brick 
or stone. 


TO PREVENT TARNISH ON SILVER. 


Brush alcohol in which a little collodion 
has been dissolved over silver ware to keep 
it from tarnishing. The thin invisible coat¬ 
ing the solution leaves can readily be re¬ 
moved by dipping the article in hot. water. 


REMOVING RUST. 


To remove rust from metal, cover the 
metal with sweet oil, rubbing it in well, let 
stand 48 hours. With a piece of cotton 
wool apply oil freely, then rub well with 
powdered unslaked lime. 


REMEDY FOR BURNS. 


A saturated solution of Epsom salts is an 
excellent remedy for burns. Apply as soon 
as possible and keep wet constantly until 
pain ceases. 


Among the disputed questions that never 
will be settled are: Whether a long screw 
driver is better than a short one of the 
same family; whether water wheels run 
faster at night than at day; the best way to 
harden steel; which side of the belt should 
run next the pulley; the proper speed of line 
shafts; the right way to lace 








li^ POPCLAR MECBAXICS. 

ISrW Vtas A ODEB MILL AHD COMBINATION ANVIL AND STRAIGITT- 
ness EDGE. 


6 »i ';« M i y mi'6csl ci Tte BUelumlth and 
Uofw u> twUd a cider 
i^tr mt UkicnftcUotui bere: 



^ la <llaiB9ter« 1$ Itichi^ 

pplkiv itt ahowa, nUowlng 
ikf op atioDi K locb. A rod t« 



via. & 

fW CibmiiEfb tli« loCt and a pulley fitted on 
MV Mi. TVa UUiii a frame as shawii In 
aai yMr mill la ready for tmslness. 
Z a rider press tniUt of W by 

1 :;^% t r4*et kxig. Distance from 

gnM €0 piO*t la 4 feet: mortJsea, 6 by 10 
UAft 0 ^i la^ beKra, I forli. Ufie a 3 tneb Iron 
•rtinr. ^ f#s»t loov* Operated by a 6-foot 
IM^It War. 





An anvil wbicli will serve as a stralebt* 
edge as well as an anvil was contrived by 
a correspondent of .American Machinist. It 
is i>lnee<i so tiutt its angle is In line with 
the operator's eye, for this purpose, and 



sbonld be set on a white paper to get a llgbl 
background, so as to see more clearly be¬ 
tween the face of the anvU and the forg’ 
lug w^blle straightening the latter. For 
strnlgldcning badly bent and twisted aniall 
forgings It win be found most couvcnJenC* 


A HAKDY TOOL HOLDEl. 


A handy tool holder which is easy to make 
and InexpenKive Is here sbown In detalU 
The btKly of the toolbolder (A) la cnl 
from an old bicycle crank (axle end, of 
course), and Is cut olf at an angle of 6S 
degrees through boss ut section, steel being 



tised for cutterw (self tiardenlng). The body 
of holder at G {Fig, 1) beds iigalnat alldr^ 
rest, preventing spring of colter, IVrfeet 
udjustment la provided by pualiing cutter 
up or dow n, as may be miulrod. 


At tbit present rate of output EuthtniFs 
coni auwly will last but 371 y%*ttrm. The in- 
cTeasltiv use of gas and electricity for driv¬ 
ing many mecbanital tm chanltnis, UoweVir, 
It U tydlevoA^^iynuly ceoaomlae the c»^t» 
siunpticiu Intnra. 
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HOW TO BUILD A SMALL DAM. 


If you live near a small creek, or stream 
and enjoy boating, swimming, and fishing, 
but have no place suitable for these sports, 
why don’t you build a wooden dam and 
make a place for yourself? A club of boys, 
two or three grown persons, or even a party 
of girls could pool funds and construct 
such a dam and create a source of pleasure 
for many summers and winters after. Boys 
or men could do their own work. 

For such a purpose a crib dam is the 
construction best adapted to every phase of 
the case, as it can be built on any kind 
of a bed, can be of either plank or logs and 
In a locality where there Is much timber 
land the expense will not be great 


the stream so deep that the logs when laid 
in them just show. Use logs or plank 
from 6 by 6 inches to 10 by 10 inches. Logs 
in the foundation course should be placed 
from 6 to 8 feet apart and extend deeply 
Into the banks at either hand. If the stream 
is wide, splice two or more logs together. 
The second course of logs is placed at right 
angles to the first, or lengthwise the stream, 
and an apron is formed between the two 
foundation logs farthest down stream by 
placing planks between the logs of the sec¬ 
ond course and letting them project under 
the third course, which begins back about 
8 feet. From here on the dam proper is 
built up of the crib-work as high as need 
be. Use tapering logs for the lengthwise 
course, letting their tapering ends point up- 



OroM Bdotloa of Orib-Work Dam 


Every locality has its individual condi¬ 
tions which must be considered, and among 
these are, the depth and width of the 
stream* its bed, the volume of water, and 
its velocity. In general the points to be 
remember^ are: The dam must be se¬ 
curely fastened to the bed of the river so 
that the water cannot undermine it; must 
have abutments at the banks, or be built 
into the bank to such a distance that the 
water cannot work a channel for itself there; 
must be so solid that it cannot be over¬ 
turned or shoved aside by the pressure of 
the water; where the river bed is soft, must 
have an apron so that the falling water 
cannot create a cavity into which the dam 
•could be engulfed; must have a surface 
impervious to water. 

If the stream has a rock bottom, it has 
a natural apron, but the foundation logs 
must be anchored to the rock. Drill holes 
in, the rocks at places where the logs be¬ 
long, q>llt the anchor bolts up for five or 
fl 'M*has from the bottom and Insert a 
«*olts through the logs into 
rock. When the 
Iges expand them 
fn If the 

snches across 


stream. This gives the upstream side of 
the dam a slant. The pockets of the crib- 
work should have vertical sides and may 
be filled in with stones, brushwood, gravel 
and some clay. Gravel, however, is best, 
as the wooden dam is less liable to rot 
where it is used. Wherever logs cross, 
fiatten them an^d bolt together by means of 
drift bolts % by % inches. Square bolts 
hold best. 

For the cover of the dam use 4 by 12 
planks, joined so as to be watertight, pro¬ 
jecting a little above the crib*work at the 
top and extending into the bed of the stream 
at the bottom. Over this put a layer of 
gravel. In time a layer of silt will be de¬ 
posited by the stream. 

An outlet for the water should be left 
until the last thing and then closed as 
rapidly and closely as possible, being care¬ 
ful not to leave this spot weak. 


In calculating the speed of pulleys, when 
the diameter and driven are given, in order 
to find the number of revolutions, multiply 
the diameter of the driver by the number 
of its revolutions, and divide the product by 
the diameter of the driven; the quotient will 
be the number of revolutions of the 
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SOME TTPES OF OIL BUSNESS. 


We here sbow three methods of arrang- 
Jig oil burners and a methrHl of attac'hing 
iiem. A correspondent of Power says that 



Fig. I 

OME TYR or OIL soim. 




no. • 

ASIOTHCB AKtAKCElCElfT OF OIL BURlOr 



iMHnn Fig. 4 

METHOD or ATTACHXMO BUBHEI& 


Fig. 2 attached ns shown In Fig. 4 works 
:K*nutlfuIly, oven*omiiig many difficulties 
net with in using other burners. 


HOW TO MAKE A TRIP HAMMER. 


Take two pieces of wood 8 by 8 inches by 
I f 4 H.*t; lay them eight inches apart and bolt 
another piece, 8 by 8 Inches by 3 feet be¬ 
tween them at the back end for an upright. 
Bolt a piece of 8 by 8 Inches by 1 foot long 
between them at the front as a base for the 
anril stand. Take a piece of Iron by 1}^ 
by 2H feet long, weld a beary plate on one 
end Of this and bolt It fast to the base. Bore 


a hole in the upper end and square It Into a 
1-inch hole. Make an anyil die of tool steel 
with shank to fit this hole in the stand; 
drill a small hole through the stand and 
shank and drive in an iron pin as a key 
to hold the die. 

Make two straps of new wagon tire; bolt 
to back upright on each side with a %-inch 
hole through the ends for a bolt to fasten 
hammer arm to. This latter bolt to a tee of 
the same material, turning the end of the 
cross tee to fit between the short pieces on 
the upright and fastening with a %-inch bolt. 
The arm may be made from the large part of 
a buggy tongue, and the hammer oot of a 
sledge, swelling the eye about as large 
again. Cut off about one-half the large end 
and dress up, using the pene for the face 
of hammer after dressing this up also to 
suit the work. Brace it both ways solidly. 
A crank shaft of an old mowing machine 
may be used for a crank shaft and also 
the pitman rod for driving the hammer. 
Make a loop or strap out of wagon tire also 
to fit over the arm extending above and 
below' about 10 inches, and put in coil 
springs there to take off the solid blow from 
the arms and hammer and also to throw 
the hammer up as a support to the pitman. 
Screw this pitman into the lower end of 
the loop under the arm and place a clamp 
on each side of the loop on the arm, to 
hold springs and loop in place. By moving 
the clamp and loop backward and forward 
the stroke can be regulated. 

Next put a crank shaft In its old boxings 
about one-third way from back end of the 
ba.se of hamin(*r, and put a pulley wheel on 
outside end for bolt to run in. The belt 
tightener, of course, can be fastened to the 
base or back upright to work with trip, 
which cun be made of anything handy that 
wdll stand the pull on the belt tightener. It 
may be fastened to a separate post which 
is right by the hammer, to which fasten a 
countershaft, if the engine runs opposite to 
the way the hammer is to be turned; put 
in a short countershaft and then run a loose 
belt from it to the hammer. It gives a 
steadhT belt by making it shorter, as Six 
or eight feet of belting running loose from 
the line shaft to the hammer will flop, un¬ 
less It Is wide and heavy. 

A correspondent of the American Black* 
smith says the hammer will cost about tM 
and that he has sharpened nlowa In 9" 
utes an^ 
taklp^ 
an f 


POPULAR MECHANICS. 


115 


ROTARY GASOLINE ENGINE. 


A lO-horsepower rotary gas engiuo, built 
on tbe model exhibited by Otto Konigslow 
at the March automobile exhibit in Clev(^ 
land, Ohio, is soon to be tried in an auto¬ 
mobile. The Automobile describes the in¬ 
vention as follows: 

“The stationary part of the engine is a 
cylindrical casting 8 inches in diameter 
and 41^ inches wide, outside dimensions. 
Immediately above and integral with this, 
as seen from left to right In the engraving, 
are the admission, compression and exhaust 
chambers. Valveless ports lead from the 
admission and exhaust chambers to the 
cylinder. A valve connects the admission 
and compression chambers, and another 
the compression and exhaust chambers. 
The main admission and exhaust valves 
may be seen at the top of the casting, on 
the left and right respectively. The oper¬ 
ating devices for the valves, also shown at 
the top, are controlled by cams on a time 
shaft geared to the main shaft by a chain 
and sprockets, its time of revolution being 
one-third that of the main shaft. 

“The rotary part consists of a cylindrical 
casting, mounted on a shaft and set 
eccentrically with respect to the stationary 
cylinder so as to be tangent to it at the top 
and to leave a considerable clearance space 
between the two at the bottom. The 
rotating cylinder carries a single blade, 
forced outward by means of a spring so that 
its outer edge is always in contact with tlie 
inner surface of the enclosing cylinder. 

“The operation of the engine is as follow’s: 
As tlie blade passes the port of the admis¬ 
sion chamber (the direction of rotation 
being left-handed), the intake valve opens 
and the charge is drawn in by suction for 
an entire revolution. At the beginning 
of the second revolution. Just before the 
blade again passes the part, the admission 
valve closes and the charge (now being in 
front of the blade) is forced through the 
exhaust chamber, wrhere compression takes 
place during the entire revolution. At 
the beginning of the third revolution. Just 
after the blade has passed the port between 
the admission chamber and the main 
cylinder, the valve leading from the com¬ 
pression chamber to the admission chamber 
Is opened, so that the compressed gas is 
allowed to pass into the cylinder. At this 
Instant tbe gas Is exploded by means of an 
sparking device located in the 
. ehamber and, Impinging upon 
rotates tbe shaft During 


the next revolution, which corresponds 
with the one first do.scribed, the exploded 
charge is forced in front of the blade out 
through the exhaust valve to the air, a 
fre.sh fharge being drawn in behind the 
blade at the same time for a new cycle of 
operations. 



Rotary Gasoline Rxplosive Rn|{ine« 

“The speed is coutroIlcHl by varying the 
amount of charge and changing the time 
of ignition. At a speed of 1,600 revolutions 
per minute, there is so little vibration that 
holding-down bolts are unnecessary. This 
feature, together with its compactness, are 
the two qualities wiiich recommend it most 
strongly for automobile service.” 

The engine is to be cooled by water cir¬ 
culation. 


ELECTRIC TRAP TO KILL RATS. . 


A clerk in Rochester, N. Y., used elec¬ 
tricity to rid a warehouse of rats. In one 
corner he placed a flat piece of copper con¬ 
nected by a wire to the incandescent light 
circuit. On this copper plate he placed a 
tempting bit of cheese. Another copper 
plate, connected with the return wire of the 
circuit, was placed near, but not touching, 
the first plate. Rats, trying to secure the 
cheese, came in contact w’ith both plates at 
the same time, thus completing the circuit, 
and wore instantly killed. 


PREVENTING RUST ON STEEL. 


To preserve steel articles from rust, place 
a lump of freshly-burnt lime in the drawer 
or case in w’hich they are kept. The lime 
will absorb a great deal of moisture. 
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rJMC m XACHIVERY. 

r. j»- *-» UiuOfc '*5 ixiaplf*, having 

t *,*; ( ji*-iitni aii^J from 9 to 



A WogtfM Lrv«r 


k*i.-g wJJJ l^r found convenient for 
i^y/v- af bina ry. Kay« a cfirrespondent of 
•»j#'h a will M* uw^l hy one man 
V, diT, work wliii-h oriliiiarily would i*enuire 
T»o or It will take the place of a 

>ck. 


SOFT TOOLS FOR HANDLING 
MACHINERY. 


For driving keys and other work about 
machinery a t>al»bitt or lead haninier Is bet¬ 
ter than a eopfsT lianmier which hardens 
the mfire it is n^wl. To keep the lead ham¬ 
mer from setting out of shape, take a piece 
of copper pip^*. Iron plis* size, drill a hole 
■n oner side of rt and fit witli a handle and 
rien 5 :: In the hollow of the copper pipe 
>ad 

>.‘‘r. rj.ari the lead hammer are 

irt*.'t %*‘r/: '.yy '<* on wid. l*ut against part 
U VI* c.*',!--. with a liaminer. For 

<if coiin<*ctliig nsls on 
Ui*|s» *•'.y ■i**» are! fortli when keyed 

ui uie ;*o :t 5 ini'hcs square and 3 

Iw! ioiiy 


CROSSED PULLEY BELT. 


Here is I! « ; s* of a emsswl pulley belt. 
Till- iiKin- It.iad i> on tlic saw, the more 

the Kaig uu 111 *' j'.'Wir side of the belt In- 



erensoB, until the belt cnntact on the small 
pulley Is greatly inereasi-d. and the contact 
on the driver <*<jiisiderably lessened. 


To produce a is»Iishird surfaee on turnwl 
work, soapKiids Is one of tin? l>4*st lubricants. 
It shouhl IH? (fontliiuously and lavishly 
upon the twl while cutting. The work must 
be carefuly drl^tl and oiled wlien conipletwl 
to preveut ruatlDg. 


TO PREVENT BRONZE CASTINGS FROM 
ADHERING. 


A new method of casting bronze so that 
it will not adhere to the metal mold ana 
tear away from the casting when forcibly 
removcHl, (.’onsists in adding metallic so¬ 
dium, in tiie proportion of parts sodium 
to 100 parts bronze, to the tin of the alloy. 

Heat tho tin to from 400 to 435 degrees 
F., and the sodium separately to from 175 
to 200 degrees F., exeluding the air as much 
as possible. When tiie tin Is at the heat 
speciliiHl, add the heated sodium. If the 
till Is more than 435 degrees, the sodium 
will ignite. When the alloy is cool break 
it into pieces. It may be laid away for 
future use if the casting is not to be made 
Immodlatoly. 

To make tlu» bronze, heat the copper to 
about 1,350 degrees F. (below melting 
point, to prevent the sodium volatilizing), 
and add the alloy in the right proportion. 
The alloy will melt and the copper begin to 
absorb oxygen, tlius developing beat. 
Finally the copper will melt, the fusion of 
the alloy and copper will follow, and it 
may then !>♦» poured into the molds. Dur¬ 
ing the pouring the remaining sodium goes 
off in fumes and forms a layer l)etween the 
mold and the casting, which prevents the 
casting from adhering and causes it to 
coin(‘ out in perfect condition. The coating 
on the casting, duo to oxidized material, 
in:iy be removed by iinmersiiig in dilute 
hydrochloric acid. 


CLEANING GRAY IRON CASTINGS. 


To clean scale from gray Iron castings, 
pickle by imnicrsing in water containing one 
j»er cent (not more) of sulphuric acid and 
let stand from two to three hours. Rinse 
In cold water and scour with sharp sand and 
a fibre brush, or with a coarse rag and the 
sand. 


TO TEMPER MILL PICKS AND CHISELS. 


Heat tin* bill to a dull red, and hammer 
until nearly cold; heat it again to the same 
color and quench in 3 gallons of water. In 
which has iK^n dissolved 8 ounces of vit¬ 
riol. 2 ounce*' " % onneo 

petn*. or f 
splrif" 

In 
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SHOP NOTES 


WHAT TO DO IN CASE OF ELECTRICITY 
ACCIDENTS. 


The first thing to do is to have the current 
shut off, or release the injured person from 
contact with the conductor cf the current, 
If this is still acting upon him. 

The person who attempts this must not 
touch with his bare hands or skin, or with 
any part of his body, either the patient or a 
live wire or a lamp or generator, while any 
part of his body is in contact with the 
ground, either directly or by means of a 
moist or metal surface. He should, if pos¬ 
sible, put on rubber boots and shoes and 
rubber, gloves. If these are not at hand he 
may use a dry board for the feet, and for 
the hands a number of coats or folds of 
woolen cloth or paper. A thick bundle of 
silk is also a good insulator. In cutting a 
wire, the feet should be protected as just 
Indicated, and if an axe or hatchet be used 
it should be one with a dry wooden handle. 
After a live wire is cut, the end should be 
wrapped or insulated with a piece of cloth 
or rubber. 

The person who has received the shock 
should be laid down, his clotiiing loosened 
and he should be given fresh air and the 
body should be kept warm. 

If breathing 
is suspended, 
artificial respi¬ 
ration or rhyth¬ 
mical traction 
of the tongue, 
similar t o the 
methods fol¬ 
lowed in cases 
o f drowning, 
should be used. 
If the heart has 
stopped beating, 
several hard 
Ttfiwilng firom Oontaot with taps or blows 
lAm Wire*. . hand 

may be given which may cause it to start 
up again. Bums of the surface caused by 
^ectrtcity may be treats in a similar man- 
nma tv>m fire. 

MaHoBs if acted on promptly 
results, but the * 
“•yi a surgeon 
ta all cases. 


HANDY TOOL FOR PULLING POLES 


An ordinary crowbar with the end drawn 
out and tempered as shown makes a goo<l 
tool for pulling poles, says the American 
Telephone Journal. The point of the tool is 
thrust into the pole near the base and a 



block or other elevation serves as the ful- 
cnim. With three of these tools poles 70 
feet long may be pulled and moved ahead 
15 feet. 


HOW TO TRANSFER PICTURES 


Transfers instantly any printed picture 
on to paper, cloth or dishes. Also transfers 
designjS from magazines on to cloth ready to 
work or paint Sometimes used for trans¬ 
ferring advertisements onto glass for magic 
lanterns for advertising displays. 

FORMUIJV.—One bar of common aoap dis¬ 
solved in one gallon of hot water, then add 
one-ha if pint turpentine. Let stand over 
night, stir well and bottle and it is ready for 
use. 

Apply the solution to the picture with a 
small brush or your fingers, then lay a clean 
cloth or paper over the picture and rub with 
the bowl of a teaspoon quite hard, when the 
picture is instantly transferred. To transfer 
on glasses or dishes, first varnish the glass 
or dish with a white varnish and let it dry, 
then wet the picture same as before and lay 
the picture face down on the glass or dish 
and rub on the back of the picture. This 
will transfer the picture Instantly on to the 
glass or dish. 
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STEAM DOME Off BOILEBS UNNECES¬ 
SARY. 

A Mjitlofiiirv without flM* 

fitoniii iloiFic, K;iys Ihi- J*ra*'tl<-;il pji;;in<*<T. 
Tlio Kti*:mi «loiij«* ►ni»po’*'*<l to on*‘ct a 
rtryliiK of thi* ht**aiij a ml ;!lw> johl to tliP 
Htonin Kpnro of IIh* li'fih r. JJofh of tlioso 
piiniosoM It rortaliily porfoniiM, that It 
niniiot ho ohjo4>to<1 t>i upon llio ^roiirnlH of 
Inofllflont sorvloo. In Iho llrnt jilaoo, It ro- 
tnovrs tiro out lot of tli** Htoaiii f») a irroafor 
<l!stan<-c from tlio wati*r Hiirfju-*', ami «-oii' 
H4M|in‘nfl.v ihon* is loss cliarn-o of oarryinjc 
wator ov<*r f*> tin* whoii tin* hoih?r 

pHmos sliL'Iifly. Th-ln^r of coinparatlvoly 
laiKo rn»s< sis-IIoii, 1li«* Yohn lly of tin* 
stoain pa'^siiii; tliroii;:Ii II on llio way to the 
on!lot l< «-oiiiparallvoly slow. TUIh kIvca 
tin* iiK»fsfiire parth'les <*iitralin’tl with the 
steam an opi>ortiiiilty to fall out of the 
steam t*.r mere net Ion of Rrnvlty. 
ever, there are other and better ways ot 


.securing the same result- The dry pipe la 
jiist as useful in ohiaining dry steam as Is 
the dome. It is merely a perfornted pipe 
attached to the outlet, but lying wholly 
witliin the t»o;ler. The areas of the 
rftiratiocs wlien taken together are con- 
^id'-nildy greater than that of the steam 
hadins from the boiler. The dry 
pipe is usually placed so as to extend along 
The upp» r part t'f t!;e stesim space and par¬ 
allel to tla* longitudinal axis of the boiler 
.shell. It thus draws steam from a large 
fKirtion of the steam space. 

It.s main advantage over the dome, how¬ 
ever, lies in the fact that its attachment to 
the l>oiler does not weaken the shell to any 
apprc*ciable extent. In order to attach a 
dome, the shell of the Iwiler beneath the 
dome is cut away, thus removing a large 
a mount of solid plate, making the 1)oiler 
con.“idemhiy weaker under the transverse 
strains set up, and also permitting greater 
distortion. 


A ONE-WHEEL MILL TRUCK 


.V mill truck which has but one wheel, 
and coii.^eipiently can l>e used on a narrow 
plank for loading bags from or to cars, is 
imnb* on the same line ns a wheelbarrow, 
.“ays a correspondent of the American 
Miller. 



In many cases it will be found more con* 
von lent tiiau a double-wheel truck, as an 
ciUiilibriuin can be maintniiuMl even on a 
rough path, where the doul>le-wheel truck 
must of necessity tilt. 


To prevent serious n^sults from a wound 
caused by running a rusty nail into the foot 
or hand, smoke the wound with a wootaa 
cloth. Twent* 
will cause f 
flamed pm 
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ECONOMICAL GLUE POT. 


To prevent an insoluble film forming on 
the surface of hot glue when not in use it 
should be covered to exclude the air, there¬ 
by preventing the waste due to ‘^skimming,” 



An ordinary tight cover becomes stuck to 
the pot, owing to a small amount of glue 
which is sure to be around the edge of the 
pot, and which at the same time being un¬ 
even, prevents an air-tight joint To over¬ 
come these difficulties I have had a pot 
made like the accompanying sketch, which 
explains itself. By filling the space around 
the pot at a with water the cover is per¬ 
fectly air tight, and nothing prevents its 
easy removal at any time. The above is 
sent us by Frank W. Hobbs, Bangor, Me. 


LIQUID METAL POLISH. 


Take eight ounces of Spanish whiting, 
which must be perfectly free from grit; 
and put in one quart of gasoline. Shake up 
the whiting and gasoline thoroughly. You 
will notice the whiting settles immediately, 
leaving the liquid as clear as water. To 
remedy this, and further to make it a better 
polishing agent, add to each quart of the 
mt rt qp s dfMMi of blelc add—no more, no 

whiting will not 
nidrel, brass, 
surface with 
nn welL 


HOW TO TURN CORK IN THE LATHE 


The natural structure of cork causes it to 
crumble readily, therefore it cannot be 
turned in the lathe in the ordinary way. 
However, it can be done by the following 
method: 

First, set the cork revolving, then pass a 
rather coarse, sharp file over the cork, but 
at the same time let the file bear upon the 
tool-rest, or upon a piece of wood fastened 
to the latter. In this way, the cork will be 
abraded without serious tearing, and can be 
shaped as desired, and finished with a finer 
file. 

The essential point is to touch the cork 
only while the file is in motion forward, and 
while the file is also supported by rubbing 
against the tool-rest. This support keeps 
the work running true, and also moderates 
the pressure upon the cork. 


BEVELED BLOCK FOR SETTING CIR¬ 
CULAR SAWS. 


A block of cast iron having a different 
bevel on each of its four edges to suit the 
different saws is a good device for setting 
circular saws, says a correspondent of The 
Blacksmith and Wheelwright. The block 
should be about 6 inches square and 2 



Wot SettiBc dronlar Saws. 


inches thick. Place the saw on the block of 
iron with the bevel to be used up and 
hit the tooth B. Use a small-faced ham¬ 
mer to set the teeth. 


To soften paint brushes that have become 
hard, soak them in raw linseed oil for 24 
hours, rinse in hot turpentine and repeat the 
process till clean. 
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ZamMG 5XALL pipes. 


POWER REQUIRED TO RAISE WATER 


'a. ..« sr:---:; ;:. Tt^ 

Uif>^ iraii <r::t off to tLe 



Soft inn wIrt 

Wood block 


Wire drown fnm first bend 

Fxc. 3 .—Tnu Bb»d fob Svniosr Fife. 



to make a Ryplion pir>e for a a mall pressnre 
CPiUKe. and a ImikHi of Hrfi;il! «»jft inin wire 
wnB cut to n little lont^fr than the tuf^e and, 
the 8 l 7 X* of M'Ire Nrln;; Jii-t an easy fit In 
the tulM*, was tln'ii In}o-rt**<l Into tlje latter. 
The firat IkmkI waa made at the end where 
the pipe fltH into the iKiiler, upon a wrKslen 
block, and then the wire wan dra%vn out of 
the curve and the iH*xt one bent to shape, 
and (heu the wire drawn out. If Itoth Is'iids 
are utbuiiptM without drawing out the wire 
fnun the lirst cnI^■e^ It will be dlfflenlt to 
withdraw the wln» afterwanls. In this way 
Hinall tubes may be Is'tit without damamn;; 
them In the least, whereas If the tube ta‘ 
iHTit without anytlilnt; In the Isjre at all, it 
wlli surely become flattened somewhere. 


COLORS USED IN TEMPERING. 

One of our siibs/ rlberK Kends the follow¬ 
ing list of colors us<n1 In temper! hr. The 
Knh pen licit. kc.mIc Ih Used. 

r.ancct^ and ra7.ors, ycllo^v, 430 detjreos; 

IVp flctfrecH. \Vo«Hl-cuttin(; tools and 
tips, dark straw yellow, 470 decrees; yel- 
i-v. I fid det;rccM, (;|ilH(*is, Iiatclicts, saws, 
. a nr I pcrriissive tools, brown yellow, 500 
.Icirreeu; brown (sllKhtly tlnf;ed), 610 de- 
/.•.'oii purple, rf20 deuces: ll^ht purple, 530 
ctprlnfffr, clear black, 670 degrees; 
dsrk M»h*, dOO degrees. 


Multiply the numl^r of gaUons per min¬ 
ute by 10 and by the number of feet the 
water is to be lifted, and divide by 33,060. 
Ther. add one-tbird for friction, or. If a 
cfjr:.«lderable lift, or through more than two 
add two-thirds for friction. 

For example, to raise 100 gallons per min¬ 
ute 25 feet through a pipe with two eb 
1 jOw?p: 100 X 10 gives us 1,000; x 25 is 
25,000; divided by 33.0<»0 gives os .757 horse¬ 
power, or three-quarters of one horsepower; 
to which add one-third (.25 or one^oarter 
horsepower) gives as the result, 1 hone- 
power. 


MAKING large WRENCHES IH EMER¬ 
GENCIES. 


For turning nuts on large onions where 
there is no w'rench of a size soitable for the 
work in hand, it Is not always necessary 



to forge a wrench, says a correspondent of 
Power. For a lirass union on a 2 H-lncb 
pipe take two piet'cs of iron about ^ by 
2\'2 Indies and 18 inches long and two %• 
Inch bolts. ]k)re holes for the bolts and 
screw up as shown at Fig. 1 . The two pro¬ 
jecting ends coming on opposite sides will 
serve as iiandh's for turning. Friction is 
reduced ]>y applying force on two sides of 
the pipe. 



WTiero there is not room enough to list 
this wrench, heat a single piece of Inia 
it into the shape of Fig. 3 and ^ 

•one bolt Tom 
hundto. 
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TO LOCATE PIKE ESCAPE IN FACTORIES. TO TRANSFER PICTURES TO GLASS. 


A simple signal to show location of fire 
escape in factories is to paint one pane of 
glass red, on each floor, in the window open¬ 
ing on the fire escape. This not only serves 
as a guide to employes during the day, but 
if fire occurs during the night indicates to 
the fireman the location of the standpipes 
which are placed on the iron ladder. 


A BELL-CENTERING PUNCH. 


A bell-centering punch is one of the most 
convenient centering tools in use. It con¬ 
sists of a bell, or cone, which carries a cen¬ 
ter punch free to move up or down. A 
small screw put through the top of the cone 
so that its point comes in contact with a 



fiat filed on the punch keeps the punch 
from falling out Hold the tool upright on 
the work and give the punch a sharp blow 
to obtain a center. The illustration is re¬ 
duced one-third. 


TO PREVENT RUST ON MACHINERY. 


A good mixture for use as a slush to 
prevent the rusting of machinery is made 
by dissolving 1 ounce of camphor in 1 
pound of melted lard; skim off the impuri¬ 
ties and add enough black lead to give the 
mixture an iron color. After cleaning the 
machinery carefully, smear on the mixture. 
It can be left indefinitely, or if wiped off 
after 24 hours will prevent rust for some 
time. When removed, the metal should be 
polished with a soft cloth. 


CARBOLIC ACID FOR TEMPERING STEEL 
TOOL& 


t Ca Firenchiiian) recommends 
tioola, claiming more 
ban la derived from 


Clean your glass thoroughly and varnish 
it with a clear white or nearly colorless 
vanilsh. Put it where it will be clear from 
dust and let it stand over night. Then take 
your picture, lay it in clear water for ten 
to twenty minutes, or until thoroughly wet 
through. Then lay it carefully upon a piece 
of blotting paper, so that the moisture may 
dry from the front and leave the back still 
wet Now at once varnish your glass the 
second time; then place tne engraving face 
down upon the varnish and press down 
firmly, excluding all the air bubbles. If 
you have one, it would be well to use a 
rubber roller, such as photographers use, to 
press the picture to the glass and exclude 
all air bubbles. Then rub lightly the paper 
from the back until transparent and even, 
then varnish again and dry. 


TO CUT SKY LIGHTS. 


An ordinary soldering iron is the best to 
use for the work. Make a notch in the edge 
of the glass with an ordinary file for a 
starting place. Heat your iron good and hot 
and pull it slowly back and forth over the 
line to be cut and when the line commences 
to open, keep the iron one-fourth inch ahead 
of the cut. Keep iron very hot and use point 
and corners of it. 


A GOOD TEMPERING RECIPE. 


For small drills, chisels, etc., for very light 
work, says W. F. Smith of Baltimore, heat 
to a dull red and cool in a bar of common 
soap. The temper will be about right and 
no drawing will be required. 


REMOVING INK SPOTS ON MARBLE. 


Ink spots on marble may be removed with 
a paste made by dissolving an ounce of 
oxalic acid and half an ounce of butter of 
antimony in a pint of rain water, and add¬ 
ing sufficient flour to form a thin paste. 
Apply this to the stains with a brush; al¬ 
low it to remain on three or four days and 
then wash it off. Make a second applica¬ 
tion, if necessary. 


To find the width of a belt for any re¬ 
quired horsepower, multiply 33,000 by the 
diameter, and then divide the product, first 
by the length in inches covered by the belt 
on the driven pulley, and then by half the 
belt upeed in feet per minute. 
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HOW TO BORE HOLES m GLASS* 


Takt* an old three*cornered file, one that 
Is worn out will do; break It off find sharp* 
eti to a point Uke h drill nnd place In a 
c*irpetjtcr*8 brace. Have yoiir giaos fai^te&ed 
on a good solid table so there will be no 
fla niter of Sta breaking. Wet the glass at 
the point wlirrc* yon wish to make the hole 
with the rallowbig solntjoti; 

Ammoohi ... 0^4(trartimi 

Ktbier .... 

Taryd^attnc ..i 

Keep your drill wet with the abore solo* 

tloo nnti bore the hole part way from each 

side. 

Still another way, Is to dlaaolte a piece of 
giiQi eatiiphor the sl^e of a walnut In one 
ounce of turtientlne. Use ojt abore de¬ 
scribed* 

ANOTHER METHOD, 

Is sent tis 1>y a reader who lias used the 
plan for years with perfect satisfaction. He 
Kays: 

Kor drilling glaim ti»e a atecl drill hard* 
inied, hot not drawn, Saturate spirits of 
tuipeiitine with otniphor and wet tl»e drill. 
The dilll should Ih* trround with a long point 
nnd plenty of clearance, Ron It fast and 
fetHl light. In thU manner lubricated glass 
enn b<* drilled with amall holes, up to 2*15 
Inch size, nearly as rapidly as cast steel. 


A FACKPLATB FOR SELF-CEMTKRIKG 
CHUCK, 


A self*centeiing chuck of use to those who 
have not Uie neeeaaary screwing tiickle» 
may be made as follows, says a eotTesiion* 
dent of The Model Englurcr; 

Get a good heauigoo nut to flt the lathe 
mnniireb ami tile the flats up a little, then 
make n poltem like sketch, h{ lowing 
Inch all over fur machinJng, Out of a plena 
of Bath hrfek, cut two washers <A and ft) 



fs«ppl«t« flnr SaINOcSMUW 


exactly % inch thick, and Vk l^ch hMH 
than the tapped hole in the uuV Then 
the washers centrally one on each end d 
uut, wiping any excess of glae away. 

place the nut In center of the mould, s 
that the metal envelopea the nut, exfqm 
the ends covered by the waaberi, Th 
writer says he has made three such kta 
self, one for a Sdnch se]f*oenterliig rhacl 
and two for emery-covered wooden Afl 
These were made out of some white nwid 
purchased cheaply. The Bath brick WA 
era were then scraped out of the caithi 
which was then screwed on latho tsiaotlnt 
faced up, then reversed and treated to Ml 
maimer. 


TO MAKE A GASOLINE STSAmm 


To make such a strainer as la sho-ini B 
the cut, simply lake a piece of cottunon irw 
pipe five or six Inches long and one indi ia 
dhimeter, threaded at each end. 

Obtain a cap which will screw oa ear* 
end of the pipe. Now drill a hole to tJif 
center of each cap and tap to fit pipe 
in eonnecting up the pump with engiia 



OwoUa# 


Cut a piece of fioe screen the ssfiie list 
os the liislde of the cap. Place the acfem 
Inside I lie cap and screw In the pipe. Net* 
fill the pipe with fine clean gravel (grand 
not to be larger than 1*16 ol on indil, 
place Uio other acrc-en in position, m ea 
on the cap. and the strainer fa completn 
riaee the ittrainer tiotweeti the puinp iwl 
tank. 


Ha TO you -vn NoteiM|- 
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CAULKING BOILERS, 


Caulking a steam boiler is somethlo]^ 
"wbfcli requires more skill and experience 
^han many engineers and meclianfcs real¬ 
ise. A correspondent In the Blacksmith and 
"Wheel^rright contributes the following com- 
taents: 







aimed at to make good work is expanding 
Qi^ upsetting the plate enough to make a 
tight Joint, such upsetting to go some dis¬ 
tance down, not merely a little burr* To do 
this yon want a round-nosed tool, held well 
upright* held hard to Its work and struck 
with not too light a hammer, and the eUlael 
not so tong It takes up the blow; leave no 
gaps—marry your work as you go. Avoid 
using too thin a pointed chisel, w^hlch is 


Ftm taetboa, lupreipor ^ »eoBd meniod, cefid. 

I w^orked for an Iron shlp-buildlng con- 
employing tliree thousand men* and 
most kinds of work done, tbongh hot 
t^erhaps working at it 

In flrst-class boiler work the edges of the 
%bef,^ts are all planeil slightly beveling, as 
tf makes a better joint to caulk; too much 
lap outside the line of rivet botes being as 
Vmd as too littJe* I fancy the alJowance is 
diameter of rivet, but forget whether 
^ken from center hole or outside edge— 
xiotliing Is used between edges. If the edge 
the plate is not planed or Is rough, It 
lias to be chipped and great care has to be 





OBOlklllC OtUHt. 


likely to open up a strained seam or at best 
only to force off ^ the top edge and make a 
burr and rust Joint 

This Is not to be taken as favoring heavy 
caulking, which la as bad as’ drifting boles, 
but let us use what brains we have. Weil 
done la twice done, and men's lives are 
liack of our work and %ve are responsible 
for them* 


VISE JAWS CAST FROM SOFT BRASS. 


Many big machine shops use vise Jaw's 
cast, as here shown, from soft brass. A is 


ifSC ¥ft10 

OfttiUniw Tool 

taken that in doing so a line la not cut 
along the Joint on the other plate, weaken¬ 
ing It and Inducing grooving, ^fany eases 
of explosions have been traced to this cause, 
the rip having followed the caulking line 
ioirtead of the rivet line. What has to be 



formed over the top to keep from falling 
off. 


Those of our readers who are specially 
interested In this department are invited to 
send in ne^v Ideas and “klnks*\ which are 
likely to be of Interest and helft to 
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HOW TO XAHE A POBTABLE CUPOLA. 

All fouTiflrUr^ hixVir to in 

a liuro’ at jin*] it ir.'^orj- 

v<.*rii«?nt U# wait for iron fro:;. iLo 
cupola or to f:ro up or:*' of the iwr;?*.' oujy^l.'jg 
for a BDiall ^^uaijiity of n.MaJ, ys Eoundry. 



A Portar^lo Cupola. 


A amnll portnld** * upola, sin li as ilmt shown 
in tli<* iK'ODiiijaiiiyiiii' illiistnition, will he 
found very siTvli'cahle iiah'cd for sii*‘h or*- 
rasimis as this. 'Mk* nipola shown is in iis<r 
in Paducah, Ky. II has no sta* U and is set 
nKUinst <um* wall of tin* foundry. Air for 
tin* blast conies fri>ni tlic hlaclvsniitli shop, 
which Is ahoul f<'ct away, lln* air hein;? 
condnct(‘d throinrh a tii|i(> un<i<‘r^ronnd and 
hroiiirht till hcliind tin* cupola, as sliown. 
('■>nn4‘ction is math* witli (lie cupola hy 
iiic.'iiis of a ^land, as slmwii in the illustra¬ 
tion. 'I lii> diaiinder of tlie slicll is IS inches 
anti tin* lieiL'ht of the .siiell 5 Had. .Ml of 
the ea*.link's for tin* cupola were made in 
opi-o ‘-and. and the construction was such 
Ml. 1 1 v*‘rv little piittiTiiniakiiiK was ri'iinired. 

'lie- I.U-' e| Is a riiiK of sijuare cross 

iMiiii.fi atmiji Irndics oil a side. The tu- 
', 11 *.: .Ill- fiiaili* fiom 1'.2‘inch i>ipe. The 
> npo! I : * ni'iiintisl upon a frame upon 
v.i'i;.'- ii - Hliown, Ml that it can he moved 
flu* wall for cieniilni; and repairs. 
'I < • ' >i.iipisl fmiiie whieh supports the 

ifoM. jp feel Id^h. the router of the 


trunr.ion about 3 feet 6 inches from tiM 
floor. 

When in use the cupola is lined with 
r.'.oidin? sand ^4 of an Inch thick. A cast- 
wei^hin? 300 pounds can be made with 
*)ii« cupola, and a heat of 700 pounds of 
;:.etal cun he taken from it. Tlie charges for 
such a heat are as follows: Three riddles 
r f coke for the bed and 3C»0 pounds of iron. 
7 ;.i.s is followed hy two charges composed 
of one riddle full of coke and 150 pounds 
of Iron each, and one charge of one riddle 
of coke and 100 pounds of iron. 

The cupola cau he gotten ready and hot 
iron availahie in from an hour to an hour 
and a half at any time. When large brass 
castings are requiri*d. the cupola is simply 
rclincd and fniin 300 to 400 pounds of brass 
melted in it without any difficulty. 


DETERIORATION IN GRATES. 


Tlie principal cause w’hicli contributes to 
the rapid hnrning out of the grate bars in 
a holier is tlie action of the furnace heat, 
wliich will in lime destroy any set of 
grah's, hut the w’aut of a proper flow' of air 
tljrough the grates will cause overheating. 
wlu*tlier it occurs ihrougli too little nir-spaCv* 
in tli<* grates tliemsclvos. or l)y those spaces 
h»*comiiig ohstructiMl through any cause, 
tlius preventing th<* cooling effect of the air 
on its passage to the fire. Another reason 
is found in the imiuirities of tlie coal, and 
4*sp<*eijill.v in the chemical comhinatious of 
suliiliur and iron, wliii-h Impurities are 
found in more or less quantity in ail coals. 
'Dm* rraetical Kiiginoer says any coal which 
forms an easily fus4*d clinker will injuri¬ 
ously affect tlie grates. 


TEMPERING TOOLS 


Heat the tool to hlood retl and quench in 
a ini.xinre of 1 ounce of white arsenic. 1 
oiima* sjiirits of salts, 1 ounce sal. aminon- 
iae, dissolved In 4 gallons of spring water. 
Draw' gently over clean fire until spittle 
flaslios off. then l(‘t it coni. Keep the mix¬ 
ture in an iron receptacle for use. 


HOW TO PAINT A CANVAS TOP. 


Wet the top thoroughly, using a aponge 
filled with water and letting the oanTit 
have all it will hold; then apply the nalnt 
Tw'o coats applied In this wpv 
strike tbroiv*^ 
dition for ; 
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COPPERING STEEL. 


In preparing copperas for steel a few 
drops of acid (muriatic) will make the so¬ 
lution adhere to oily metal and can be used 
immediately without waiting for it to dry. 
Just coat the piece to be coppered and wipe 
off the remaining moisture with a piece of 
waste or cloth. To coat brass or bronze 
with this solution take a bit of waste damp¬ 
ened, and dip it in cast iron dust, then ap¬ 
ply to pieces you wish to coat. This gives 
a fine coppered surface and any lines will 
show very plain.—W. F. S. 


A CONVENIENT .VISE ARRANGEMENT 
FOR FILING. 


Having a great deal of filing to do, I built 
a vise as follows, the letters referring to the 
figure herewith, says a writer in the Ameri¬ 
can Blacksmith. At A is shown a piece of 
3-inch pipe, having three angle lugs riveted 
to the top with holes to correspond with 
the holes in the vise. B is the bench, hav¬ 
ing a half circle cut out of its face to re¬ 
ceive the pipe. G is a shelf cut out in the 
same manner as the bench, and D is a 



pteoe of by K-ixich tire bent as shown 
to the wall so that the pipe 
■4 down or turn at any 
‘ ‘It A blow down- 
any position 
■tlfM tap 


upwards loosens it P is a block having 
three different thicknesses, the middle thick¬ 
ness being the one I ordinarily use for con¬ 
venience. Ever since finished, my satisfac¬ 
tion with it could not be expressed in 
words. 


HANDY INSIDE CALIPERS. 


A pair of inside calipei*s can be made 
from a scrap of sheet steel, spring or tem¬ 
pered steel is the best, or from an old 
hacksaw blade. Enlarge or make a hole in 
each end which will allow two rods % inch 
in diameter to pass through. The pressure 



Handy Inaida Oallpan 


on the rods caused by the spring will be 
sufficient to hold them firm and they can 
be adjusted to any inside diameter and the 
distance measured while they are still in 
place by a rule, or better still, the rods can 
have inch marks filed on them. 


TO TIGHTEN BABBITT IN A JOURNAL 
BOX. 


Not long ago there was an inquiry as to 
the best method for tightening babbitt in 
a Journal box. There have been ways and 
means exploited of doing such work, says 
the Wood-Worker, but the best way of all 
is to run a new box, and have the box hot 
when the metal is poured. To do a Job of 
babbitting and have it theoretically and 
practically correct, would call for having the 
box as hot as the metal, so that both might 
cool and shrink together. That, we know, 
is out of the question in ordinary practice, 
but by keeping this fact in mind we are 
encouraged to have the box as hot as pos¬ 
sible when the metal is poured; while, If 
we do not keep it in mind, we shirk the 
task of warming the box, till it gets warm 
weather, and then we only make a bluff 
at it. This does very well, too, on ordi¬ 
nary shafting, but when we come to ma¬ 
chines that run at high speed and tension, 
the best is none too good, even when its ap¬ 
plication is to as small a thing as putting 
metal In a box. Especially should operators 
of planers take this hint, for while it may 
worry them temporarily to heat the box hot 
for running, it will save the chance of 
enough future worry to pay for it. 
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QUICK AHD EAST METHOD OF TESTING 
INCANDESCENT UGHTS. 


A convenient testing outfit Is made of a 
generator, a bell from an old telephone box 
and a wooden fork with metal tips, says a 
correspondent of The Engineer. The tips of 



the fork are far enough apart to rest on the 
binding screws of the rosette and are the 
terminals of the circuit (containing the gen¬ 
erator and the bells. Ui)on turning the gen¬ 
erator crank M’hllc the fork tips are in con¬ 
tact with the rosette binding screws, the 
ringing of the bells shows that the lamp and 
cord being tested are in good order. Always 
open the switch or remove one of the other 
lamps Ixcfore beginning testing. 


PLASTER AS A FLUX FOR BRASS. 


Plaster of pads as a brass foundry fiux 
is strongly reconimended by writers on 
foundry topics, especially where washings, 
screenings or grindings are to be melted. 
The method recominemlwl for using plaster 
of Paris for fiux in this work is as follows: 

Add four or five pounds to 100 pounds of 
metal, either l)efore the cnicible is put Into 
the fire or after it has been in for some 
time. It is better, however, to have all 
the fiux in the crucible before the metal 
iM'giiis to melt. If possil>le, it is conducive 
to better results if the plaster of paris is 
niixiKl with the metal and the whole added 
to the crucible at the same time. Such a 
proceed lire insures a more intimate contact 
with each particle of metal. One nei'd not 
have any fears about getting a little more 
than is necessary, as no harm follows, and 
the fiux may be usi^ over again. When the 
metal is melted and the mass has arrived at 
a state of complete fiuldity, the crucible 
may be remov^ from the fire, and the 
whole mass, flux and ail, poured Into the 


ingot moulds. The flux rises to the top, and 
when cool everything leaves the mould In 
an excellent manner. Of course the slag 
may be skimmed off if desired, but as It 
is usually difficult to completely remove the 
liquid mass, the former procedure is advo¬ 
cated. The fiux does not adhere firmly to 
the metal, but a few light blows from a 
hammer always remove it The flux may 
be used over several times. So far as the 
writer's experience has gone, there appears 
to be no action on the crucible, a feature 
of the utmost economic importance. 


DEVICE FOR BENDING PIPE. 


For bending pipe without flattening it the 
device here shown is one of the best; says 
a correspondent of The Engineer. 

The wheels are made of cast steel and 
bear on the pipe, top and bottom, thus keep¬ 
ing it from flattening. By this means 1-lnch 



B^adlac Flp« Witlioat llftttraiaa Zt 


pil)c has been bent to a radius of 5 inches 
and by a little practice it is possible to bend 
Vj to I'.^iuch pipe to almost any shape. 


French morocco which is stamped with 
Rtylisli designs and sold at a high price In 
tlie sliape of wall paper, trunk coverings 
and other articles, is made of old shoes col* 
lectiHl in France and sold to factories whete 
they go through a number of processes and 
come out in the form of pasts w M ch IS 
transformed into imitation leather. 
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A PAIR OF HOHS MADS CLAMPS. 


A pair of clamps for small work, for 
which large clamps would only be In the 
way, can be made of an old hexagon nut 
and a bolt. 


Cut oft two adjoining sides 
of the nut, as shown in the’ 
illustration, leaving that side 
open. Bore a hole in the 
middle of one of the edges 
next the opening, the size of 
the hole depending on the 
size of the nut, and screw In 
a bolt of the proper size and 
length. The bolt is screwed in contact 
with the article placed in the clamps. W. 
K. Smith, of Baltimore, sends us the sug¬ 
gestion. 



HOW TO MAKE PAINT ADHERE TO ZINC. 


One of our readers, John M. Blake, sends 
the following: 

Some time ago the writer was construct¬ 
ing a piece of apparatus, in which metal 
zinc was to be the support of a slate sur¬ 
face. This surface was to be made by ap¬ 
plying a paint composed of shellac in alco¬ 
hol, containing pumice stone and lampblack. 
Just as the affair approached completion, an 
all-around mechanic, who had become in 
terested, said: “The thing will not work. 
You cannot make paint stick to zinc.” 

This remark caused a study of the sub¬ 
ject to be in order, and the following ex¬ 
periment was made by the writer: 

A portion of the “paint” was diluted with 
alcohol, and the surface of the zinc was 
well sandpapered while thoroughly wet 
with the solution—the intention being not 
to allow any part of the surface to come 
to the air during, or after the operation of 
sandpapering. The paint was thick enough 
to cover securely as it dried. When every 
part had been gone over carefully, a num¬ 
ber of coats were added so as to fill up low 
places, and the surface was ground with 
pumice stone. 

Time has proved the success of this ex¬ 
periment. Many years have gone by, but 
the coating holds perfectly, and the mat¬ 
ter is now brought forward with the hope 
that the suggestion may have useful appli¬ 
cation in ordinary painting. For instance, 
signs painted upon sheet zinc, clock faces, 
and perhaps other articles. 

^ The theory upon which this experiment 
iMUBed is that zinc oxidizes instantly. 


UT 

wherever a fresh surface is exposed to tho 
air. This oxide is so white and thin that 
it is not visible. Nevertheless, it is present, 
and forms an unstable attachment for the 
paint as commonly applied, thus preventing 
the same from coming in absolute contact 
with the metal itself. The sandpapering 
operation under cover of the wet paint, pro¬ 
duces a different condition of things. 


HOW TO LENGTHEN POLES. 


In places on telephone routes where an 
unusually long pole is needed it is not al¬ 
ways necessary to waste time and money In 
securing one, says the American Telephone 
Journal. Instead, two or three poles may 



be spliced together in the following man¬ 
ner and will be found very strong: 

The ends to be spliced together are shaped 
as at c. They are then tightly bound with 
wire. At the top of the pole a bolt is driven 
through and to this four steel wires (a) are 
attached which are separated by means of 
spreaders, as shown in Fig. C. Fig. D illus¬ 
trates the sort of spreader to use. These 
wires should be brought down to the base 
of the pole and fastened in a similar man¬ 
ner to that employed at the top. When well 
done the pole will be as staunch as if it 
were made of a singe piece of wood. The 
Fig. A illustrates the use of three pole* to 
secure one long one. The tension wires 
should be grounded so as to prevent injury 
from lightning. 


HOW TO MARE A RUST JOINT. 


Mix 10 parts iron filings and 3 parts chlo¬ 
ride of lime to a paste by means of water. 
Apply to the Joint and clamp up. It will be 
solid in 13 hours. 
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TtLAVnUd. CCOGDUITS FOR STEAM PIPE. 

Tu* for uiiderffround stonm 

j'TiM I -OX lartre enough to leave 

If.I i.-f -e iill around the pipe, 

> fv**r The jiipe has been prop- 

sf^:; i *j'j tight fill the space 

aT‘»-;;j'' r vj-.L wool, being careful 

?■ v'^y.il away from the eyes and 

a:.*’ or on the hands. Do not use 

tr r. from Mast furnace slag, as the 

;• *-.»• •i .':.-> injurea the pipe. The best Is 
liKiO* from r'y.-k, IJe sure the box Is full 



r.nr r.-'.r the wool. If the w<k) 1 is 

■*■■•/ -x.'/-:.-. ■ the corners of the box may 
Ke f.. '•'I -i- -Jov/:; In i-ig. 1 and the amount 
f‘.\ do vn somewhat. Fasten the 
e«. -r do-'.' v. tJi hra-s-i screws so that it 
r.'..:V :/*r re;i.i/Vf*d. 

For «i.*h rgr .o;.‘l iM[iing in l»oiler rooms 
arid for Jo;.g F;:'-- of piiie where a perma- 
f.eiit eoiidJJlt \-i ie'‘-d'd Fig. 2 sliows an cx- 
c«-!;ent n.etljod. It is nuide of special vitri- 
tile, lik»* a sewer sj»!It longitudin¬ 

ally with I^all and soekct joints wliicli may 
Im* made up witli cement f<»r tlie bottom 
half. Leave a Joint fre** every 8 or lo feet 
to drain off water. Under eitlier of tliese 
conduits i)laev several inches of broken 
stone to provide for drainage. 

AN IMPROVEMENT IN SCALES. 

.\ scale having one or more cross scales 
inarktHl on vertical lines near its center ( A) 
has nvently been patented, says Tlie Pat- 
tf'rniiiaker and will be f»nmd useful to the 


A 



A rian#!/ Boala 


nHN'baiiIe for many piirpoMes. Ijy laying 
the scale acrws the rliii of a gear or pulley 
the height i»f the huh call \n‘ ineaKunil ou 
this croKH acolu. 


HOW TO MAKE KNOTS AND HITCHES. 

Every machinist and mechanic should be 
an export in making knots and hitches. 
The time lost in fu»sing with a rope or 
chain where the workmen do not know 
what kind of a hitch to use nor how to tie 
it, amounts to many dollars during the 
year. Thou there is the always present 
danger of damage to the piece hoisted, and 
injury to the men engaged In the w'ork, 
where hoisting is carelessly done. One of 
the best articles on this subject that has 
appeared in a long time we extract from the 
American Machinist. The directions and Il¬ 
lustrations are so simple and plain anyone 
can l(‘arn the trick by experimenting with 
a piece of soft rope. The writer, who is 
evidently an expert, says: 

Fig. 1, made by two endless slings and 
used as shown in Fig. 2, is a reliable basket 
hit(‘h when botli slings are of equal length, 
or with one sling long enough to take In 
on(‘-lialf of tlie cylimhT’s diameter and the 
other to run tlirongli both loops of the 
sn.alliT and have its own loops catch the 
chain hook. 

Some peoi)le hoist a shaft endwise by us¬ 
ing a collar or latlie-dog as a safety stay; 
otlK'rs use tlie bitting-rolling hitch shown 
in Fig. 3, l>nt In one conservative concern 
wliose screw and bolt department, on the 
fifth floor, is provided with an independent 
hoist eliaiii. they use the rig shown In Fig. 
4. Tlie Imeket is lioistod aliove the floor 
level and then pulled in as the hoistway Is 
reversed and made to lower away. 

It is a very common practice, in the ah 
sen<*e of a ready-made endless sling, to tie 
a flat knot in a sliort length of rope and 
nsi* it in li«‘U of a sling. Be careful to 
avoid a ‘granny knot,** Fig. 5. which is un¬ 
safe and wliieh we all know about; but 
there is aimtlier f(M)l trick that can easily 
be pla.vc‘d with lliis knot, and I was Just 
ehnmii enongli to work it. As It may be 
new to some of my n*aders, I will tell you 
how to get into niv i-la.'^s. We wore lower¬ 
ing a iM-d-plale, and as it was going down. 
tc» help kc-ep It < h‘ar of the hnilding, I took 
lie lid of A. Fig. 5 (.von might take B, for n 
.-liange) and gave it a good, strong pull. 

I ltd down ea;ii(' tlio ht^-plate with a rush. 
I was too hii'^y saving the pieces Just then 
to figure it all out, but 1 have since worried 
It out to this: My pall at A, Fig. oaimd 
the ifior ' ■ shown 

ami tl 
A 
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and, presto! the trick was done. In mak- The next Is made without passing the end, 
ing a flat knot with chains, a piece of pipe and provides two loops to which a tackle 
or wood should be run into it as shown by block can be hooked. Fig. 9 shows the 


Fig. 5 to prevent Jamming. 


start; Fig. 10, the second stage; Fig. 11, the 



KNOTS AND HITCHES. 

FIr. 8 fliiowa a good and safe way, known manner of rolling the two loops into the 
of shortening a long rope, standing portion of the rope, and Fig. 12, 
^hat any amount and any the two loops X X brought vertically down 
“••ed, but it must be (after rolling) and ready for service. The 

*^hat at least a 6- block or fall must be hooked into both 

at X X is essen- loops. The above is a safe and reliable 
bitch that can be wiggled In nl nnis 
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in .1 rn|H-, iH'Hidofl bPliiK perfectly re- 

it in «*aMlly and quickly made and 

I I : .111 old and well-known friend 

..I iiH- MiiKi i. liiit iiiiirliliilslH Bhoiild beware 
hi.w Mii> mhi* It <111 rrlilay. us It has been 
Uiiuvvii 111 a triint. 


Fig. 14 is a simple and safe way to take 
a temporary hold, but as the mere shiftiDg 
of the weighted loop will suffice to loosen 
the whole rig, the need of keeping meddlers 
away must be obvious. 

Fig. 15 shows how in using a chain block 
whose hoisting and lowering range is 
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necessarily confined to the limit of Its chain 
length, the weight may be raised or lowered 
to any distance. Thus in Fig. 15 the chain 
travel is only 10 feet, but the weight has to 
be raised 20 feet. We lower the chain and 
hook into the rope at A, hoist the 10 feet 
and make the free rope’s end B fast to 
any convenient projection overhead (if nec¬ 
essary, even to the chain block’s suspending 
hook C). We now unhook and lower the 
chain again for its new previously prepared 
‘ hold lower down, as at D, and up she goes, 
the 20 feet, or any other old distance. We 
emphasize previously prepared hold ad¬ 
visedly, as, if not so prepared, it will be 
found imi)ossible to wiggle in a hold for 
the hook in the tautened rope. Fig. 13 can¬ 
not be used for second holds, and positively 
must not be used as a starter, or first hold, 
because, after fastening at C, it will be 
found both hard and dangerous to slip the 
hook out of it. 

Either the doubled-up, non-slipping loop. 
Fig. 16, or bowlines should be used all along 
the line. 

Speaking of bowlines, the slack line X 
may go either in front or back of the stand¬ 
ing rope Y, as shown in Figs. 17 and 18; 
but in either case, after going around Y, it 
must be passed through the loop Z in the 
manner shown at Fig. 19. Passing it 
through as shown at Fig. 20 cuts out the 
non-slipping feature and reduces the bow¬ 
line to a farce. 

A broken hammer handle, a split monkey- 
wrench handle, etc., may be nicely repaired 
by the endless-wound splice. Fig. 21. The 
make-up is, we think, pretty clear as shown, 
and it is evident that by pulling at A the 
loop B will make a similar loop in D at C, 
and that continued pull will draw the 
crossed loops out of sight. The loop ends 
may then be closely cut off. 

Fig. 22 Is preferable for extra neat work, 
in that It does away with the bulge caused 
by the crossed loops. Until the loop X is 
got to all Is plain sailing. The rope Y must 
then be held steadily In its place on the stick 
Z while the loop is swung around both it 
and the stick, as shown by the dotted out¬ 
line. Only at the finish (shown in Fig. 23) 
should Y be allowed to move. Then it, as 
a part of loop L should be swung round the 
atli^ as shown at N. Setting the coils close 
^Qg up at M completes the Job. 
nA above alL in using ropes do 
bnrlaii. even 
to be 


had, should always be interposed between 
a rope and all hard, angled, even if not 
sharp, edges. 


A PLANER TOOL. 


A handy planer tool for facing is made 
as shown herewith. This tool can be used 



for either right or left-hand, or for both if 
need be. W. K. Smith, of Baltimore, con¬ 
trived the tool. 


RECIPE FOR TEMPERING CHISELS. 


The following tempering recipe is sent us 
by a subscriber, .i 

To 3 gallons water add 3 ounces spirits 
nitre, 3 ounces white vitriol, 3 ounces sal. 
ammpniac, 3 ounces alum, 6 ounces salt with 
a double handful of hoof parings. Heat tool 
to cherry red. This has put new life in steel 
that has apparently been burned, and is 
used to temper chisels for cutting French 
burr stones. 


HOW TO TEMPER SNIVES. 


After forging the knife to the shape and 
size desired make a box large enough for it 
and 4 inches deep. Fill the box two-thirds 
full with barrel salt and make a little 
trench in the salt. Heat the knife from the 
back cherry red; place it in the trench of 
salt, edge down; and cover it with salt. 
Let it remain until cool when it may be 
ground. 


CONTRIBUTIONS INVITED. 


Our readers are invited to send in any 
new kinks which would be of service to 
others. When you happen on something 
good in your own experience let us give 
others the benefit of your skill. 


Use smoked shellac for cementing jet, first 
warming the broken edges. 
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MAXaC GOOD GROUND CONNECTIONS. 


Tvr ^ouud r'onnections to pipes 

tilt zx«*^lioO bpr*- shown is espceially good. 
Titf- pip*: vLouid Isfc* thoroughly cleaned and 
hrorLteiied and then the siuple clips 



•w*’! •j-<' ^/u&'^TTizu f;j.-<teri«*d on. I’se the 

\:A «<'’•>*»* from uorn-oiit dry l»atter- 
1',r t:.*. to the pipe. 

V Vv «/-a.'* V* r<-;idj'ly removed for 
“‘••n i: va;* f ^'l**pl.orie Joiiriia!. 

70 COTTRar A <;T£AM radiator into 

A BAKE OVEN. 

v';i. ,ir. o ...'I to |IJ;|U^• various 

••-rtj i*- foi; I'.vjiig d<*S(Tii)tioii 

tle-n* U not Mifli- 
■•••■■ ■ . .. ■. and j*gain it may 

r, ; -f. # o:i-i'‘jiienll3' a 

i"* '*- * ' ' . ;? * without it. 



n..iri reijiiin*s ail 

"■ »■. ». f ■ # . 

eoil-* and arum- 

1 i 1,'. ■ ■, ' • 

' ; \jiriiislies. for 

*»ii» i.* ii’» f- ■ 

*. V; k‘- the word of any 

<»ll» il^ t', ■ • 

, of -u'li an important 

itrt.r.t . 


'1 lie e^l^' I 

' -f.oiiM hi* :{ Im hes 

Wide iil.il 

.. g-.. or iw eijiiivahmt. 

1“ ohljiil. i »• . 

• .*• of y.vf deg. Fahr,, 

Wlileli Ml* • 

• * ■- pe.'atiire alluwahic.* 

for r-li;/ 


.Vail slri]!.- i.r 

ii,c. flour on at 

h*aN| (lin-i- si'll- «■* 

' ' ili.ft#,:-. Make the 

oven fnm, si.* i*' •«, 

■ ■ d -1 t it down over 

the nidi.:lor. J ;.-’t 

■ t .■ '‘ •' ■!:!jis cd' wood 

With M-fi'Ws. 1'.i-i 

- -■ ' .-] '..* at lea-t 10 

iiiehes air sp: i < :: '• 

■ 1 1 ■ ■■ • .Mt.alor. Have* 

a hinged dour ); t* • 

i;; i-i r p .rt i.f tin* frnnt 

«if tlie o\i-n. s 

1 • !;:>!! fn: looking. Fit 

tin* eurk hoId'T ij? : 

! \:.rii!-i, ‘-.in in iln* toj) 

<»f flu* o\ elr. t*i rt-!... 

:i ‘ orl. t! runi-li whieh 

Ifiere i?- a lioli- t'l I' 

II :vi‘ a fnl'i* tlii-riiiiiim'- 

ter. Tlii«^ is al wa\ ^ 

a iii ii”'-;ty. Ih-avy iron 

wire can l»i; fastimd fi-ini end to l•nd of 

tite oven UJl wilieli 

saijiides can he idaced 

to dry. 



Hy leaving If uncoverwl. the oven will not 
euf off to<» iiiueli lieat in winter. During 
this tlim*, when nut lu use, the door may 
be left opeu. 


Pieces of paper dipped in Insulating Ta^ 
nish can be hung on the wires to make the 
heat test. Aruialac and like varnishes are 
similarly tested. Endurance tests are make 
in this way for a period of two or three 
weeks. 


FIRST THINGS TO DO IN CASE OF 
SPRAINS OR DISLOCATIONS. 


The most Important thing is to secure 
rest until the arrival of the surgeon. If the 
HI)rain is in the ankle or foot, place a folded 
towel around the part and cover with a 
bandage. Apply moist heat. The foot 
should he imm(»rse<l in a bucket of hot water 
and more hut water added from time to 
time, so that it can be kept ns hot as can 
be l)orne for fifteen or twenty minutes, af¬ 
ter whirli a firm bandage should be ap¬ 
plied (hy a surgeon, if possible) and the 
f<.K)t eh'vatiMl. 

In sprains of the wrist, a straight piece 
of wood should be used us a splint; cover 
with cotton or wool to make it soft, and 
lightly bandage, and carrj’ the arm in a 
sling. In all l ases of sprain the results may 
he .serious, a ml a surgeon should Ik* obtained 
as soon as possible. After the acute symp¬ 
toms of pain and swelling have* subsided, it 
is still necessary that the joint should have 
<-oinpI(‘te n>st by the use of a splint and 
hamlag«> and sm-h applications as the sur- 
gt‘oii may diriM-l. 

Siiniih* di*<!ocatioii of the fingers can be 
put in pla<-c by strong pulling, aided by a 
little pressure on the part of the bones 
nearest tlu‘ .i«)int. 

The ]K‘st tliat <-an he done In most cases 
is to iMit llie ])art in the position easiest 
t«) the sufferer, ami to ai)ply cold wet cloths, 
wliil(‘ awaiting tin* arrival of a surgeon. 


HUNT'S TEMPERING RECIPE. 

I'or In'avy jilaner or lathe tools, when 
sifi'l has Item sclect(>d at random and Is 
I'nnml a litth* too low in hardening prop¬ 
erties for the purposi', to one pall of wat<»r 
(soft), add pound eyaniih^ potassium. 1 
pound salt. 1 ilr^isert s]>ooufiil oil of vitriol. 
l;raw the teni]>cr sliglitly. 


FILLING AUTOMOBILE TIRES. 

A fluid Is now us<h 1 for filling aatomofafle 
tin's iin«l It <‘an be injected without ^ 

Iwing removed- 

owner of tir 
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SHOP NOTES 


HAin>T HOME-MADE BAG-HOLDER. 


A firm standard supporting a wooden hop¬ 
per of convenient size and provided with 
iron hooks on which to 
hang the bag consti¬ 
tutes this convenient 
bag-holder. Any work¬ 
man, shop-keeper or 
farmer can build it out 
of a few pieces of wood 
with little trouble and 
no expense and will 
find it a time and tem¬ 
per-saving device for¬ 
ever afterward. 


MAKING A FRICTION WHEEL PATTERN 
IN SHORT TIME. 


A customer wanted a friction wheel and 
two castings made in a hurry one after¬ 
noon, says a correspondent of The Pattern¬ 
maker, and the pattern was rushed out in 
one hour and twenty minutes by the fol¬ 
lowing method: 

“Planed out a piece the right thickness 
for web, bored a small hole through at cen¬ 
ter for divider x)oints and struck a circle on 
each side to nail segments to. Sawed four 
segments for each side accurately to line 
on inner diameter and to the right bevel for 
draft. Sawed a hub for each side with 
proper draft. Sawed tw'o sets of prints, one 
2 Inches in diameter, one 1% Inches in di¬ 
ameter. Segments were nailed to each side 
of web, drag hub nailed on carefully in 



"teasnring from inside diameter of 
OnMde diameter of wheel was 
^ this hub center and the 
■awod with proper 
la center of 


loose hub and dowels In center of all prints 
and holes bored in hubs to match, so that 
molder could chhnge them at foundry. Saw 
was in excellent order and no sandpaper¬ 
ing was done. Putty fillets were put In, a 
coat of varnish was put on and the pattern 
sent to the foundry. 


HOW ONE MAN MOVED A BATHT^ IN A 
TIGHT CORNER. 


Disconnecting and resetting a 6-foot por¬ 
celain enameled bathtub, the foot end of 
which stood in a close-fitting recess for a 
distance of two feet, is hardly a job that 
any plumber would care to tackle alone, 
but a correspondent of the Metal Wotker, 
Plumber and Steam Fitter tells how he did 
it 



A small block of wood was fastened to 
the cap of the wainscoting by means of 
brads. Bearing on this was placed one end 
of a 2x4-inch scantling about 10 feet long, 
place edgewise. A loop of sash cord was 
passed around the double bath bib and the 
scantling, while the further end of the scant¬ 
ling rested on the rim at the head end of 
the tub. Standing at the head end of the 
tub, and raising the end of the scantling 
with the right hand, the foot end of the tub 
was easily lifted. With the left hand lift¬ 
ing the rim of the tub at the head end, the 
tub swings clear, and may be moved to 
either side or endwise at will. The endwise 
movement is obtained by shifting the loop 
of rope out of the perpendicular on the 
scantling in either direction. 

The bathtub when lifted with the rope 
In the position shown in the sketch will 
move six inches toward the 
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SEXHFORCnrG A SEAPT EANGES. 


IrreOTl^r fron*. •‘r.crine will 

oftfn ca viw- •lo-xr*. • nusing 

inrz^ h /tir.vjr-' kV. The 

.^>*7* r’-'.’^.r :r.^ rhe ^haft 

hanz'-r wi* “**^1 '.7 1 '".rr-^rii.rHlerit of the 
EftjrSne*!^, i-'jI <i':-*r:aa'.e the 



tronhie vr’rL .i of 4-in<'h shafting. In 

a ^l^xaft ha:iZ<^T rh^ t»'n.-ion sshoaM all be 
rak^n by or wronzht iron, and oast 

Irr^n shoiiUl be 'Jiily to zivf ri;riflity. 


AH ATJTOBCATIC HORN BLOWER AND 
TIRE niFLATER. 

A n^'W fl**vii*e for aiitor;ia:u':illy blowiiii; 
aiitornoltil#* l.*irii«* arnl ii.flariri;; fin*?* *•^*ri<ists 
of a ^mall jiliirniniim tank, in*lifs in 
filaineter aral 12 ir*» h-»* ’onsr. whirh is mii- 
ii#f t**<l wifh til*- ^y'.iulHr of the casoline 
motor liy a i»il»e eon fa in in z a i-li^-k- valve. 
The oi>**nin;; N exe****<lin;;ly small. When 



Autonifttlo Korn Blower. 

an explosion takes pineo n minute quantity 
of KiXH 11 mis its w’ay into the tank, where It 
is kt‘pt umler pressun» until wanttnl for use. 
liy pn'ssiiiK n foot Imltoii a wliistle ean Im> 
blown, nml a hose eonn«*etion is pnivUlwl for 
inflating tires. The same outfit is usihI with 
some modifications, for sounding wblstles In 
motor boats. 


ESTIMATING THE HORSEPOWER OF 
STEAM ENGINES 


Wlien steam engine:? were first introduced 
rhry were largely used to take the place of 
horses, previously employed for raising 
water from mines. Xamrally the people 
Would inquire, when buying an engine, i 
what amount of work it would perform asj 
i-omparetl with horses. The earliest engine 
builders fouud themselves very much at a 
loss to answer these questions. Their first 
business, therefore, was to ascertain how 
mneh a horse could do. 

The most powerful draught horses and 
the best of any then known were the Lon¬ 
don brewers' horse's. These, it was ascer¬ 
tained. were able to travel at the rate of 
two and a half miles per hour and work 
eight hours per day. The duty in this case 
was lioistirig a buid of 150 pounds out of a 
mine sluift by means of a osible. When a 
hiirse moves two and a half miles per hour, 
lie travels 220 fet‘t In a minute, and, of 
course, at the speed named, the 150-poand 
load would be raistd vertically that dis¬ 
tance. That is e<nial to 300 pounds lifted 
110 feet per luiniite, or S.O'Xi [Munds lifted 
11 feet, or 33.000 iH>niuis one foot high In 
one iiiinute. That is the standard of horse- 
pi *wer, as we all know. It is much more. 
Imwever. tlian the average horse can do, 
ami tlieri'fore the engine builders were con- 
tideiit that the engines would take the pia^e 
of fully as many horses as the borsepoWer 
wiiiild iiidieate that they .should. 

Of c-ourse, 33.000 pounds lifted 1 foot per 
minute is much more convenient for calcu¬ 
lation than 150 pounds lifted 220 feet, and 
therefori' the foriiMT has been adopted. The 
amount of work, or number of foot pounds, 
is the .came in either case. A foot pound 
represents the amount of power required to 
lift one i>ound one foot high. To find the 
lumilMT of horsepnwiT in any engine, we 
multiply the area of the piston by the av- 
pnig«» pressure per square in(*U upon the 
|)iston. mnltipiy tliis result by the distani'e 
whlcli the piston travels ikt minute in feet, 
and the result Is tin* iiunibor of foot pountla 
per minute whit-ii the engine can raise. 
Divide by 33,000 and tlio result will be the 
numl>er of horsepower. The number of 
feet per minute traveled by the pMon la 
twice the num1>er of strokes per mlnott 
inultipllcd by the length of Ibo 
This gives the number of he 
cientlF acr“‘ 
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MACHINES FOR SAMPLING CEMENT. 


An English device, lately patented, takes 
a sample of cement from any given batch 
with great simplicity of operation and ac¬ 
curacy. 

The apparatus consists first of a small 
iron pipe some % inch in bore, with one end 
closed and drawn to a point. The other 
end is open, and to it can be attached a 
length of rubber tubing. The pointed end 
of the pipe has a number of small holes 
pierced in it, and to take a sample this 
tube is thrust into the heap of cement. It 
may be pushed in at any angle from ver¬ 
tical downwards. The india-rubber tube 
above referred to is connected to a drum 
provided with an opening covered with a 
screw cap, the whole being made air-tight. 
The apparatus is completed by means of an 
exhausting pump which may either be 
worked by hand or by a small motor. In 
the apparatus first tested an ordinary hand 
and foot pump was used. It was also con¬ 
nected to the drum by a length of rubber 
tubing. Each length of rubber tubing was 
py/.^lded with a screw slip, which could be 

Screw 



made to nip the tubing so tightly that no 
air could get past. In the tests the heap of 
cement was represented by a vertical box, 
some 9 Inches square, and filled with cement 
to a depth of nearly 6 feet. This is about 
the limit of depth to which the apparatus 
may be applied with success, but a depth of 
"1 ‘w an practical purposes. 

■wn pipe was plunged 
box of cement, 
^tch to forced 
^ tower end 
* «nall 


that It may be neglected. The clip on the 
rubber tube joining the sampling pipe with 
the drum was then screwed up. A man 
then worked the pump, and exhausted the 
drum until a vacuum equal to some 18 or 
20 inches of mercury had been produced, 
when the clip on the tube between the drum 
and the pump was screwed up, so that any 
tendency to leakage through the pump valves 
might be counteracted. The drum had fit¬ 
ted to it a gauge, so that the amount of 
vacuum in it might be readily seen. The 
clip on the tube between the sampling pipe 
and the reservoir drum was then unscrewed, 
with the result that a certain amount of 
cement was drawn through the small holes 
in the sampling pipe, up through the latter, 
and then conveyed thence through the rub¬ 
ber tube to the reservoir. The whole process 
takes but a minute or two, and the amount 
drawn into the reservoir varies with the 
vacuum produced. In the tests several 
pounds of cement were drawn over each 
time. Several samples may be taken if de¬ 
sirable, and the whole operation requires 
but half an hour. 


DRILLING HOLES IN GLASS. 


One of our readers, Frank F. France. Platt- 
ville, Wis., writes: I see in your August 
number an article on how 
to bore holes in glass. An¬ 
other way which I have 
used is to just make a 
pump drill, as in illustra¬ 
tion, then lay the glass on a 
level table and lay a board 
over the glass. The board 
must have a hole bored 
just the size you -want 
your hole in the glass; 
then lay the board on the 
glass with the hole in the 
board over the spot and clamp to the table 
so it is solid, then put a small pinch of 
sand in the hole in the board and drill part 
way on each side and you will have the 
hole in the glass. Remember the oak stick 
In the drill is almost the *ame size as the 
hole in the board. Put fresh sand in the 
hole frequently. 


HOW TO SOFTEN FILES. 


To soften small files cover them with oil 
and hold them over a fire until the oil 
blazes. As soon as the flame runs all over 
the flle, plunge it into 
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* •.» ■ M.jf \j means of rope 

-o a rest at any 
-■ >•. "iere are several 



•' • Stji gome are not as 

’ S-* f.r^i apr»ear. 

^ i of Humping the 

■ .w:.,r|i \^ not to be de- 
■ :.ro'/:ibIe result is sliown 



in Fig. 2. Against the peculiar pull made 
by a heavy shaft while being lowered it is 
to be doubted whether any wooden clamp 
yet devised would hold, says a correspondent 
of the American Machinist. 

Fig. 3 shows a safe and easy method of 
holding the shafting at any point If there 
Is only one pulley on the shaft, two safety 
lines may be use^ one at each end and the 
rolling hoist rope in the middle. 

If the piece to be hoisted is exceptionally 
heavy - and lacking a pulley large enough 
to serve as a hoist lever, any bar or piece 
of timber may be used as shown at Fig. 4. 



rig. 6. On* Holst and Two SatellM. 


If the center hoist and two-end safety-line 
way is ustnl, with a bar or even a pulley, 
try to inuke it work centrally, as shown by 
Fig. 5. 

Wln*re an extra large and heavy pulley 
countcTshaft is to be hung on a very high 
ceiling and rolling must be resorted to, for 
lack of head room or suitable tackle, the 
inadvisable, because most hazardous, rolling 
from ladders can be done away with as in 
Fig. 6. The hangers being up, place the 
stripped shaft in the bearings and adjust 
the collars. Tie a rope’s end to the pulley 
on the floor, pass the other end over the 
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shaft, nm a bar throngh a bow-line in the 
rope and hoist the pulley to the staging 
from which the counter was put up. When 
everything is on the scaffold take the shaft 
out, assemble the counter and hoist it into 
place the rest of the way in the regular man¬ 
ner. 


BORING HOLES IN GLASS. 


Holes of any size desired may be bored in 
glass by the following method: Get a small 
3-cornered file and grind the points from 
one corner and the bias from the other aad 
set the file in a brace, such as is used in 
boring wood. Lay the glass in which the 
holes are to be bored on a smooth surface 
covered with a blanket and begin to bore 
a hole. When you have made a slight im¬ 
pression on the glass place a disk of putty 
around it and fill with water to prevent too 
great heating by friction. Continue boring 
the hole, which will be as smooth as one 
bored in wood with an auger. Do not press 
too hard on the brace while boring. 


AN EXCELLENT SOLDERING SOLUTION. 


For general soldering and for soldering 
galvanized wire points in particular, the 
Telephone Journal gives the following 
recipe: 

“Take a wide necked, 6 ounce bottle, and 
pour in about 2 or 3 ounces of hydrochloric 
acid. Drop into the bottle a dozen or two 
small pieces of zinc, preferably granulateil 
and wait until all ebullition ceases. In using 
either a solution or a stick flux, apply the 
heat to the middle of the joint, as the solder 
must run there first to obtain strength and 
solidity. Too much heat will anneal the 
wire and weaken the line. Wipe the joint 
free of all acid after soldering, or corrosion 
will follow.” 


HOW TO HAKE A USEFUL SOFT ALLOY. 


A soft alloy which will adhere tenaciously 
to metal, glass or porcelain, and can also 
be used as a solder for articles which can¬ 
not bear a high degree of heat, is made as 
follows: 

Obtain cbPl>er-du8t by precipitating cop¬ 
per from the sulphate by means of metallic 
from 20 to 36 parts of the cop- 
to the hardness de- 
tn^llned mortar, and mix 
e held of a specific 


gravity of 1.86. Add to this paste 70 parts 
of mercury, stirring constantly, and when 
thoroughly mixed, rinse the amalgam in 
warm water to remove the acid. Let cool 
from 10 to 12 hours, after which time it will 
be hard enough to scratch tin. 

When ready to use It, heat to 707 degrees 
F. and knead in an iron mortar till plastic. 
It can then be spread on any surface, and 
when it has cooled and hardened will ad¬ 
here most tenaciously. 


TO STOP THE HUMMING OF WIRES. 


The humming sound made by telephone 
lines is often very annoying and there are 
two easy methods of stopping it, says the 
American Telephone Journal. 

Take a piece of mbber, B, long enough 


To Keep Wire* from Hamming. 

to go around the insulator and place it in 
the groove, as show’n at B', Fig. A. Put on 
the wire and fasten in the usual manner. 

Another method is shown in Fig C. Make 
a spiral of line wire about 2 feet long, D, 
and arrange it about 10 feet from the in¬ 
sulator. This takes the strain off the 
insulator during a high wind, also. 


UMBRELLA JOINTS NEED OIL. 


One never thinks of bestowing any es¬ 
pecial care on his umbrella, and that is the 
reason the ribs break in a strong wind when 
the owner least expects it. The joints of an 
umbrella should be oiled first with coal oil 
or kerosene to clean off the rust, and then 
lubricating oil should be applied to make 
them work easily. 


A GOOD QUICK-DRYING CARRIAGE VAR¬ 
NISH. 


Boil together for four hours 8 pounds of 
fine pale gum aninie, 2 gallons of clarified 
oil and 3VG gallons of turpentine. Strain, put 
into the two former pots and mix well to¬ 
gether. It will cause the paint to dry more 
quickly and firmly and will enable it to take 
on polish quickly. 
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Knots and Miles. 


Knots Miles 
1.00 1.1515 
i.i 5 1.4394 
1-50 1-7^73 

1.75 2-oiSi 

2.00 2.3C30 

2.25 2-S909 

2.50 2.t7t8 

2.75 3.i6«7 
3.00 3.4545 
i-^S 3 7424 
3-50 4-0303 

3 - 75 4-3182 
4.00 4*.6o6i 

4- 25 4 8939 

4.50 5.1818 

4- 75 5 4697 
5.00 5-75 76 

5.25 6.0455 

5.50 6.3333 

5- 75 6.6212 


Knots 

Miles 

6.00 

6.9091 

6.25 

7.1970 

6.50 

7.4848 

6.75 

7 7127 

7.00 



8.3485 

7 - 5 ^> 

8.6364 

7 75 

8.9242 

8.00 

9.2121 


9.5000 

8.50 

9 7879 

8 75 

10.0758 

9.00 

10.3636 

9.25 

10-6515 

9-50 

10.9394 

9-75 

11.2273 

10.00 

”•5152 

10.25 

11.8030 

10.50 

12.0909 

10.75 

12.3788 


Table 


Knots Miles Knots 
II.OO 12.6667 16.00 
11-25 12.9545 16.25 

11.50 13.2424 16.50 

”-75 13-5303 16.75 

12.00 13.8182 17.00 

12.25 14.1061 17.25 

12.50 14-3939 17-50 

12.75 14.6818 17.75 
13.00 14.9697 18.00 
13-25 15-2576 18.25 
13-50 15-5455 18.50 

13-75 15.8333 18.75 

14.00 16.1212 19.00 

14.25 16.4091 19.25 

14.50 16.6970 19.50 

14.75 16.9848 19.75 
15.00 17.2727 20.00 
15-25 17-5606 20.25 
15-50 17-8485 20.50 

15.75 18.1364 20.75 

ShowliiK Knots Beduoed to Miles. 


Miles 

18.4242 

18.7121 

19.0000 

19.2879 

19-5758 

19.8636 

20.1515 

20.4394 

20.7273 

21.0152 

21.3030 

21.5909 

21.8788 

22.1667 

22.4545 

22.7424 

23.0303 

23.3182 

23.6061 

23.8939 


Knots Miles 

21.00 24.1818 

21.25 24.4697 

21.50 24.7576 
21.7s 25-0455 
22.00 25.3333 

22.25 25.6212 

22.50 25.9091 

22.75 26.1970 
23.00 26.4848 

23.25 26.7727 

23.50 27.0606 

23.75 27.3485 
24.00 27.6364 

24.25 27.9242 

24.50 28.2121 

24.75 28.5000 
25.00 28.7879 

25.25 29.0758 

25.50 29.3636 
25-75 29.6515 


A nantioal mile or knot Is 6,080.27 feet. 
For tbe of tlioHe who are iuteresteil 

In tbe h|m.kh 1 of Hailing; craft of all kinds, 
tlie Motor lk)ut bas compiled a tabic of 


ready reference in which the various num- 
l)(‘r of knots are reduced to land miles. The 
tal)le will save a lot of figuring which would 
otherwise he necessary. 


HOW TO CALCULATE SPEED. 


To find the speed of a countershaft, if the 
revolutions of the main shaft and size pul¬ 
leys are given: Multiply the revolutions of 
the main shaft by the diameter in inches of 
the pulley, and divide liy the diameter in 
iiiclii-H of the pulley on the countershaft; 
tlie quotient will he the number of revolu¬ 
tions, Ka 3 'H the Practical Engineer. 

Example:—-What will Ik? the spetnl of a 
countershaft with a 12-inch pulley, driven 
liy a 30-lncli pulley 180 revolutions per min¬ 
ute? 180 X 30-f-12 = 450. 

To find the size of a pulley requinHl, If 
the nuiiiher of revolutions and .size of pulley 
on the main shaft arc given: Multii>l.v the 
diameter In inches of driving pulley ]».v the 
revolutions of the main shaft, and divide hy 
the speed roqiilriHl; the quotient will lx? the 
diameter In ineh<*s of the imlley. 

Example.—What will be tin.* diameter of 
a pulley to make a couiitersliaft turn 450 
rev4)Uitions per minute, driven by a 30- 
liieh pulley 180 revolutions p<?r minute? 180 
X 30 450 = 12-Inch pulley. 

To And the size of a pulley for a main 
the speed of sb^ts and diameter 


of the pulley on the countershafts are 
given: Multiply the diameter in inches of 
pulley by spet^d of tbe countershaft, and 
divide by the revolutions of the main shaft; 
the quotient will 1 k‘ the diameter of pulley. 

Example.—What will ho the diameter of 
a pulley on a main shaft making 180 revolu¬ 
tions per minute to drive 12-inch pulley 450 
revolutions per minute? 450 x 12 180 «= 

30-inch pulley. 


A BLACK PAINT FOR IRON. 

. ^ 

A good <‘heap black paint for iron work Is 
pn'partHl as follows: Solid wood tar, 10 
ponmls; lampblack or miiHTal black, 1^ 
)K>nnds: oil of turpentin(\ 5M» quarts. The 
tar is first heated in a large iron pot to tioll- 
ing, or nearly so, and tbe heat Is continued 
for about four houi*s, says Lead and Zinc 
X(‘ws. The iK>t is then reinoveil from Are 
out of doors, and wliih' still warm, not hot, 
the tiiiTentine mixi‘<l with tbe black is 
stirred In. If the varnish is too thick to 
dry quickly, add more turpentine. BWMdna 
<-an iM? used instead of turpentine^ hwf 
results are not so good. Aqdialtlur 
erable to the cheap tar. 
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HOW TO MAKE A ROTARY OIL PUMP. 


A rotary oil pnnip is simply and easily 
made. Place a %Anch auger bit (a), such 
as carpenters commonly use, inside a piece 
of %-inch brass pipe (b). Make connec¬ 
tion at d by a plug turned down, threaded 



and screwed into the threads cut into the 
end of the pipe and by the wall tee (c). 
.Make a stuffing^ box (e) by sawing a pjug 
in two parts and drilling a hole for the 
shank of the auger; f is the pulley belt 
The pump should be driven at about 500 to 
1,000 revolutions per minute, says Power. 


A GOOD RECIPE FOR HEAT-PROOF PAINT. 


A good cylinder and exhaust pipe paint is 
made as follows: 

Two pounds of black oxide of manga¬ 
nese, 3 pounds of graphite and 9 pounds 
of terra alba, thoroughly mixed. Add a 
comx)ound of 10 parts of sodium silicate, 1 
part of glucose and 4 parts of water, until 
the consistency is such that it can be ap¬ 
plied with a brush. 


UNDERGROUND BRACES FOR POLES. 


In constructing telephone lines there are 
sometimes places where it is Impossible to 
support a pole with guy wires. To meet this 
difficulty, says the American Telephone Jour- 




''/y 

""jik , 



Braeisf VtOm Withoat Ohiy Wires. 


nal, underground pole braces are the proper 
support. 

Two logs, B B, about five feet long, are 
shaped as illustrated and then bolted to the 
pole; the earOi Is then thoroughly tamped 
mA ±hmn. A mihig of stone will secure 
I •• ^ firmly and in marshy 

‘'mstmction would 
fuL 


When the logs are used in place of guy 
wires they should be placed as nearly at 
right angles to the direction of strain as 
possible, to secure the best results. 


SUPPORTS FOR UNDERGROUND STEAM 
PIPE. 


The following method of supporting un¬ 
derground steam pipe is highly recom¬ 
mended by a correspondent of Power: The 
pipe rests on a roller. A piece of iron rod 
of the proper length is selected and passed 
through a piece of iron pipe about the 
length of the diameter of the steam pipe; 
the iron rod is then bent and fastened as 
shown. 



hmjing Steam Pipe iriulenrKmnd. 


Steam pipe for underground use should 
be carefully selected and the Joints well 
made to prevent leakage; it is a good plan 
to use a mixture of graphite and cylinder 
oil in screwing up the connections. The 
best covering is made by laying cement 
mortar in the bottom of the trench and 
pressing into it a V-shaped wooden box, into 
which the pipe is laid. Over this place an¬ 
other wooden box and cover the whole with 
cement mortar, laying the bottom, top and 
sides of the cement all at the same time, so 
that one part will not set before another. 
The cement should set thoroughly before 
the steam is turned on. When there are 
bends in the pipe it should be provided 
with expansion joints and stop valves. 


When cutting rubber sheets (sheet pack¬ 
ing) dip the knife in water frequently and 
the work will be more easlli 
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A HANDY TIRE BOLTER. 


Twice the amount of work one can do by 
hand can be done by the use of the tire bolter 
here shown, says a correspondent of the 
Blacksmith and Wheelwright. The machine 
is run with a lV{!-inch loose belt and a 
tightener and a 5-horsepower gasoline en¬ 
gine for power. 



neferrlng to the figure: A 1 m a iri-iiich 
pulh'.v with a 3-in(‘h face and two bands of 
Ixli-inrli iron shrunk around the (Hlge of 
the wheel to keep the belt fmin slipping. 

is an 8 Inch drive pulley with a 4-liich 
fae<\ C Is the tightening pulley, three 
iturlies In ditimeter and having a 4-lnch face 
1 flange on each edge. D is a spring 


that regul^es the tightener and the brake. 
£ is the brake that prevents the machine 
from turning when not at work. F is the 
treadle which is used to regulate the speed. 


THE USE OF BAYBERRY WAX IN PAT¬ 
TERN MAKING. 


The finishing of metal patterns Is quite 
a question, especially in shops where a com¬ 
paratively small number are made. Bronie 
patterns retain a very good surface without 
the use of any lacquer whatever, but in 
the case of iron patterns it is necessary to 
provide some coating for the surface of 
the pattern, says the Pattern Maker. If the 
iron is thoroughly cleaned and then coated 
with a solution made by dissolving bayberry 
wax in benzine or gasoline, it will be found 
that as tlie benzine or gasoline dries off it 
leaves a gootl firm coating of the wax, which 
gives a good surface and one that will wear 
well. 


PAINT FOR WOOD OR STONE THAT RE¬ 
SISTS ALL MOISTURE. 


The following recipe for a waterproof 
paint for wood or stone is given In the 
Architect and builder: 

Melt 12 ounces of resin; mix with 
it thoroughly 6 gallons of fish oil and 
1 pound of melted sulphur; mix some 
ochre or any other coloring substance with 
a little linsiM'd oil, enough to give it the 
right color and thickness; apply several coats 
4)f the hot (‘oin))osition with a brush. The 
lirst coat should be very thin. 


HOW TO MEND RUBBER ARTICLSa 


Clean off any particles that may adhere 
to the rubber and tluMi dry the article or 
piece thoroughly. Kniery paiM^r or n file 
will remove varnish from rubber, and the 
part from which the varnish has been re¬ 
moved should then be rubbed over with ben¬ 
zine. Paint the cnlges of the hole with a 
solution 4)f Para ea4>ut4‘h4nic in benslne and 
lay ov(T It a strip of natural rubber to fit. 
Then apply t4) the edg4's a solution of 40fl 
])arts of ))enzin4^ 300 parts of carbon dlnil- 
))h{4b\ and 18 parts of sulphur chk 
Apply by means of some cotton 
to a W4)o<ien holder. The eolv* 
oaiiixe and increase tb^ 
rubber. Press the : 
getber. 
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SHOP NOTES 


A boiler GOOfG INTO DISUSE. A CONVENIENT POLISHING CLAMP. 


A boiler wbea about to be laid up for a 
reason abould be Iborougbly cleaned on the 
Inside, filled with water with eteam on so 
to be full of hot water that hua been 
l>oiled, up to the safety valve* The flues 
find fire surface of the boiler should then 
t>e cleaned and ashes and soot removed from 
every part where such have lodged* Then 
close fire doors and ash pit, and put a cap 
on the smokestack. With this ti’eatmeut 
lald^up boilers do not rust Inside or outside. 
It Is the moist air drawn through a laid-up 
boUer that does damage by rust. 


IMPROVISED AIR COMPRESSOR, 


Having been working fifteen miles from 
a railroad station In Alabama, putting in 
water pipes in a house, one day my blow¬ 
pipe attachment to the flrepot broke. After 
finding that I could not mend it, I constructed 
the *^alr compressor'' shown In the accom¬ 
panying illustration. 

Securing an old lard can (designated B 
la the drawing), I cut the hole "A” In the 
side of it where the lid was formerly placed, 
Next I punched a hole Into the side down 
near the bottom and Inserted the tube 
Then T got a wash tub **C'* and filled It nearly 
to the riio with water, and taking the lard 



firaefSAAcir Jif Oompi^itaf 


can and putting it upside down Into the 
water and pressing it downward, the air 
came out of the tube being forced up 
by the water pressure which entered the 
can fit the Inlet **A,’' I then attached a 
H inch nibber tube to the outlet *!>■' and the 
other end of the tube to the flrepot, and I 
bud aii excellent pressure, 

Tbx PLUMBga, 


A polislilng clamp which would be hard 
to improve ujmn In point of convenient fea¬ 
tures was contrived by a correspondent of 
the American Machinist 
The Jaws or levers of the clarap are 
cut out so that a square block of standard 
sisse fits in snugly. Instead of boring a 
bole In the levers which would fit but one 



A FaUflihins Clvnp Imp'roT^a 


size of shaft, the hole is bored in the square 
block, and other blocks bavlng other sized 
holes may be fitted in as required. In this 
way If a hole becomes bo worn as to be 
unfit for further use the block may be dis¬ 
carded and a new one provided, or pieces 
of cardboard may be packed in between the 
bushing and the lever until the levels are 
held as far apart as they were In the first 
place, whereas without the blocks the whole 
clamp would have to be discarded. 

Another good feature of this clamp is the 
manner In which the levers are Joint?d. In¬ 
stead of a strip of leather tacked to the 
w-ood, an ordinary iron binge is used, the 
ends of which are bent to conform to the 
shape of the lever ends. 


SOLDER FOR SEALING CANNED GOODS, 


A good solder for sealing the tops of 
canned goods Is made as follows: Melt 
pounds of lead, add 2 pounds of tin, and 
then stir In thoroughly % ounces of bismuth. 
This makes a soft solder, and a very little 
heat will open the cans when desired. 


TINNING BRASS AND COPPER, 


Boll the article to be tinned with tin fil¬ 
ings and caustic alkali or cream of tartar. 
The tiuniug wUV hi 
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CABLE<SH£ATH-CUTnN6 KNIFE. 


A new InTention on the market, which is 
llJJinip a loDK'felt want with teleplione men 
and all those who have to do with the lay- 
fns of cables, is a knife for catting cable 



XaUi for Oatttnc Ooblo Sliooth 


sheaths. The knife is very simple to operate 
and does the work quickly and neatly. The 
illustration explains its use fully. 


ISAAC BABBITT DID NOT INVENT BAB¬ 
BITT METAL. 


His life had an unhappy ending, for he died 
insane at the McLean Asylum, Somerville, 
Mass., on May 26, 1862. 


HOW TO CLEAN SPARK PLUGS. 


All that is required for the proper clean¬ 
ing of spark plugs which have become 
sooted or curl)onized are a toothbrush and 
some gasoline, says the Automobile. The 
spark points must not be rubbed too vigor¬ 
ously or they are apt to break off. If the 
plug is carbonized so badly that It is diffi¬ 
cult to clean it with a brush, use a blunt 
knife which has a soft blade. A hard blade 
will tend to develop cracks by scratching 
the glazing on the porcelain, as will emery 
cloth also. 

If a plug of suitable design cannot be ob- 
taineil, and it is necessary to use one of a 
different design, be sure that the spark 
points do not project far enough to short- 
circuit the bottom of the plug recess or in¬ 
let valve. In that case remove the plug and 
put on an extra gasket. 


PIECING OUT A STEAM PIPE. 


The soft alloy called Babbitt metal was 
not Invented l)y Isaac Babbitt, as many in¬ 
fer. Instead Mr. Babbitt only invented the 
method of using the alloy in Journal boxes, 
with which method the alloy became so 
closely associated that it naturally came to 
pass tlnit it was called Babbitt metal. The 
metal he recommended was britanula metal, 
pewter, or an alloy of tin 60 parts, anti¬ 
mony 5 parts, and copper 1 part, an alloy 
somewhat softer than that now known as 
Babbitt metal, which is composcHl of tin 96 
parts, antimony 8 parts, and copper 4 parts. 
The idea of using it was much the same, 
however—that is, to make a liearlng which 
would conform to the surface of the axle. 

Isjiac Babbitt was l)orn in Taunton, 
Mass., July 26, 1779. He learned the gold¬ 
smith's trade, and in 1784 made the first 
l>ritannla ware which was pro<luc(»d In this 
country. This enterprise was not success¬ 
ful, however. He moved to Boston, enterwl 
tlie employ of the South Boston Iron Works, 
and in 1839 produced his great invention, 
for which he was given a medal from the 
Massachusetts Charitable Mechanics* Asso¬ 
ciation, while Congress granted him a re¬ 
ward of $20,000. The invention was pat¬ 
ented in England In 1844, and In Russia In 
1847. He spent some time in the prodnetion 
and then mannlSictored mpu 


“After putting in new piping to an engine, 
It was found that one of the pieces had been 
cut 3 Inches too short,*’ says a correspondent 
of the Engineer, who tells how he got 
around the difficulty by piecing out the pipe. 

All old cast-iron slip collar was taken 
from the s<Tap iiile and the set screw holes 



Showtnff Ring In Pino# 

wt*re pluggiHl with patch liolts and the ex¬ 
tra length saw(»d off. The slip collar was 
then put in the lathe and bor^ out to the 
size of the pipe, 5 inches, and it was then 
turned down until it would Just fit inside 
the flange bolts, which gave a ring of metal 
a little over an inch thick. This was 
down to 2 % inches, making room ^ 
rubber gasket betwean 
lar and pipo 
the Joint 
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REMOVING STUBS OF BROKEN SET 
SCREWS. 


To remove set screws which have been 
broken or twisted off do not drill them out 
for that injures the thread and is apt to 
make it necessary to cut deeper where some¬ 
times a larger screw cannot be used. 

A good way, says a correspondent of the 
Blacksmith and Wheelwright, is to take a 
good piece of tool steel and make a strong 
drill bit to fit the drill. Make the drill bit 
left-handed so that \t will turn backward 
and draw out the broken screw. First cut 
a notch in the screw with a chisel; then 
put in the drill and turn the drill backward, 
being careful to keep the drill in the notch. 
Nine out of ten can be taken out in this way 
If they are not too badly rusted. 


LIGHTNING GRIP VISE. 


If a mechanic could figure up all the time 
he has wasted in his life in needless tight¬ 
ening and releasing a vise, and reduce the 
number of hours to dollars and cents, the 
result would not fail to astonish him. 

A recent invention enables the workman 
to set the vise by a single movement of the 
handle. Ten seconds is sufficient to make 
a perfect clamp on each of three pieces, 
say, 2 inches, 6 inches and 12 inches in 



upper—Wood-Worldiia Vtoe 
Jmw v c " VI— for Iron Work 


thldmess. This shows the range of work. 
The same principle is applied to vises for 
work. 


^ tools from rusting, 
oil and allow it to 
will pre- 

id. 


HOW TO REPAIR A BROKEN AXLE IN AN 
EMERGENCY. 


A broken axle which must be repaired im¬ 
mediately for use over a good stretch of 
road may be done in the following manner; 

Take the two parts to the nearest black¬ 
smith and have a half-inch hole drilled and 



tapped in the center of each piece, then put 
a half-inch pin, threaded on each end in the 
two holes, screw together and braze se¬ 
curely. 

A correspondent of the American Machin¬ 
ist used this method on an automobile axle 
which was broken square off next the shoul¬ 
der for the cone. The auto made a 12-mile 
run and the repair was entirely satisfactory. 


MARKING THE HOLE IN A SLIP LAY. 


A very handy tool for marking the hole 
in the landside point of a slip lay can be 
made of fiat spring steel, light enough to 
spring with the hand, says a correspondent 
of the American Blacksmith. The blunt 
plug should be % inch and the sharp one 
should be hardened like a center punch. To 



Tool tor Morkiiiic the Hole In acSllp Xoij. 


use, hang up the plow by the clevis. Place 
lay in position and blunt plug in hole in the 
frog of plow. Spring together with left 
hand. Hit a tap with hammer on center 
punch and your lay is marked on the out¬ 
side and in the right place. 


An effective cooling compound for a hot 
bearing consists of 1 part white lead and 2 
parts tallow, mixed with enough cylinder 
oil to allow it to be fed. . 
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SHOP TALKS ON SET SCREWS. 


The little probleni of set screws as used 
In modern machinery and devices forms a 
project of considerable importance. The ac¬ 
companying; sketches will assist in bringing 
out the desired points. In Fig. 1 we show 
the “flat-pointed” set screw. This form of 
set screw may be found In general service 
very frequently. The trouble with this type 



of set scrow is that there Is no o[»iM>rtunity 
for the end of tlie scrow to soenre a grip 
♦Mpial to tliat of the l)eveli*tl point. The 
blunt or flat-i>oiiite<l scrow is l»rought to 
boar ii]K)n tho surface of the part forming 
tin* sliaft, wh(>el or (*nnpling combination, 
and it i:iny or it may not sustain the parts. 
I liJivc met with eases in which the pressure 
of the flat end. A, on the Interior shaft or 
Other Dart served to hold the part firmly. 


Again I have found numerous indications 
of severe grooving, due to the point of the 
Screw having been dragged around the 
shaft a number of times. To tighten the 
screw in the groove the screw is given addi¬ 
tional turns from time to time. By and by 
quite a deep groove results, and the shaft 
will be ruined. Once the groove is estab¬ 
lished, the parts cannot be moved to right 
or left unless sufficient distance to prevent 
any liability of the set screw tip dropping 
over Into the groove. 

On tlic other hand, we have the extremely 
pointed sot screw to deal with, as repre¬ 
sented in Fig. 2. The point, B, is hardened, 
and as a rule quite sharp, so that a hole is 
soon “pricked.” The point serves to afford 
an excellent gripping power. But when 
once the hole is formed in the shaft, ad¬ 
justing Is difficult, for the reason that the 
point of the set screw will work its way 
into the old liole. Therefore the set screw 
witli the rounded end is usually employed. 
The oval end, C, can be brought upon the 
shaft witli considerable pressure without 
actually indenting it. 

Some builders of machinery make an ex¬ 
cel I(*nt design of screw wdilch is about 
midway between the round end and the 
pointed cud. 

Tile Expansive Set Screw. 

One finds set screws in service under 
varying conditions when he makes a casual 
examination of machines and shafting in 
mills, shoi)s and power-using plants. Fig. 4 
is a sketch made l)y the writer of a condi¬ 
tion fuund prevailing in a number of collars 
used in an electrical power plant. The visit 
was made through tlie works during the 
noon-hour slop. There W’ere a number 
of collars us<m 1 on eitlier side of shaft Jour¬ 
nals for the purpose of retaining the align¬ 
ment. I'lie collars were not provided with 
shoulders for the strengthening of the same. 
Therefon*, n numlKT of tlie collam were 
fnictured, as at 1). Fig. 4. In some cases the 
d<*feet had been overcome by the shrinking 
of a band of wrought Iron a1>out the collars. 
In otlier <*ases tlie collars were permitted to 
remain crackinl. Fig. 5 is an illustratiou 
of one of till* collars provided with the 
stnuigthoning shoulder, ns at E. I found 
that in some cases the fracture in the colfaum 
w*ns due to tlic over pressure of the Ml 
screw point upon the shaft In ot^ 
stances the use of set 
tapering condl^ 

If the ser^ 
the p* 
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the collar, and these conditions prevailed in 
some of the broken collars. 

The Lengthy Set Screw Is an Annoyance. 

There is always considerable annoyance 
experienced when set screws are used which 
are too long. The set screw of unnecessary 
length in collars is liable to catch upon the 
clothing of workers and do damage. The 
long set screw is more likely to become 
bent than the short or properly adjusted 
screw. Fig. 6 is an illustration of the set 
screw of extreme proportions. Because of 
the projecting upper part, the screw often 
gets bent, as at F, and a new screw will 
have to be substituted. 

In passing through a flour mill recently 
I saw that they had made up for the ex¬ 
treme length of some of the set screws in 
shaft collars and hubs of wheels by using 
washers as In Fig. 7. The washer system is 
a poor one. Often instead of washers there 
are some unusual parts employed to All the 
space, as is shown. Sometimes when the 
thread work of the set screw is exhausted 
through wear and tear, the hole is bored out 
and a thimble, G, is substituted. This thim¬ 
ble is cut wdth the threads to correspond 
with the threads of the set screw. The 
thimble is brazed into the part where it be¬ 
longs and becomes quite as strong as the 
original solid portion. Fractured portions 
of set screws, with the defective part 
at the edge of the bore, as at H, Fig. 8, 
are not uncommon. I located a num¬ 
ber of instances in which the set screws 
had come into contact with some object and 
were partly bent over and turned off. When 
the set screw gets into this condition the 
only remedy consists in substituting a new 
one. In many cases the attempt to turn the 
set screw out will wreck the screw and snap 
off the head. Then* it will be necessary to 
drill the stub out of the hole, or a cold 
chisel may be used to cut a slot, and then 
the stub can be turned out. 

Diameters of Set Screws. 

We next refer to the diameters of set 
screws as they were seen by your corre- 
si>ondent In Fig. 9, at I> is shown the set 
screw of fair or medium diameter, as em¬ 
ployed In usual cases. If one were to look 
through the shops and mills he would soon 
locate Instances In which there were set 
merm —a of much greater diameter than 
•sr-welghted set screw is 
part into which it has 
Hire the meti^l. On 
*ery slender set 
'rf which we 
are 


devoid of the substantial bodywork needed 
to make a Arm screw. The happy medium 
is what the machinist seeks for. 

The long, slender set screws are danger¬ 
ous. They are likewise much bother. It is 
frequently difi^cult to keep the thread plan 
correct. In the same cut we show the 
broken or Worn-headed set screw, and these 
may be found in some of our best shops. 
The monkey-wrench in the hands of the 
new man often causes defects of this nature. 
Sometimes the edge of the head is worn off. 



The defective part is designated I, and the 
remedy is a new set screw. 

Excessive Pressure and Results. 

Many times split hubs of gears and 
wheels are cracked in power plants because 
of unnecessary pressure of the set screw. 
Fig. 10 explains the point in mind. The set 
screw is fltted into the shouldered portion 
of the hub. Perhaps the set screw uqIwJl 
adjusted into a Va XJaa 
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An nnusnal strain draws the part over and 
the point of the set screw rides the common 
level of the surface shaft. The result is that 
the set screw is forced outward, often to 
the degree of opening the hub, as at M. 
This is fixed in some cases by the use of 
metal bands about the fracture. 

Alignments by Means of Set Screw Points. 

It is not out of the ordinary to find sam¬ 
ples of crude work with set screws as repre¬ 
sented in Fig. 11. I have often met with 
examples of setting with set screws like 
this, in which the shaft is of too small diam¬ 
eter for the collar or hub. The workman 
tries to overcome the trouble by adjusting 
inward on the set screws. The chances are 
that the shaft, N, will be thrown quite far 
out of line, unless there are an equal num¬ 
ber of set screws. In the case shown the 
set screws are two in number and so set that 
the points, R and P, force the shaft off from 
the center of the bore. Sometimes the shaft 
is held in the center by using strips of metal 
as keys on the side opposite the set screws. 

This is a slip-shod way of doing work. 
A better way is to insert a sleeve. The 
only proper way is to remodel the parts and 
adjust them only when the collar tits snugly 
to the shaft. Fig. 12 is a set screw arranged 
for turning with the screw-<lriv«*r blade and 
monkey-wrench as well. It is seldom pos¬ 
sible to get a good grip with tin* screw¬ 
driver. Still there are numerous set screws 
employed whUdi are manipulated entirely 
by the screw-driver. •‘TRAVET.ER.” 


HOW TO WEIGH IRREGULAR CASTINGS. 

Irregular shaped anchor patterns can be 
made the right size so that the castings 
will l>e of the weight desired after the meth¬ 
od shown In the illustnition. Of course 
many know that a cubic inch of iron weighs 
.26 pounds, says the Pattern Maker, and If 
the volume of any pit*ce is known the rest 
of the matter is easy. Rut irregular shap«‘s 
are ofti*n difficult to figure. Immerse the 
pattern in water until the pail Is Just full, 
then reinov** it ami measure the depth of 
the water lielow the top of the i»aii. .Mul¬ 
tiplying this distance by the area of the i>ail 
gives the volume of water displaced. It is 
obvious that the volume of the water dis¬ 
placed is equal to the volume of the pat¬ 
tern. This method is applicable to any ir¬ 
regular patterns. Where there are cores 
which are gymmetrical it Is easy to figure 
their volumes and deduct them from the vol¬ 
ume of the water displaced. 


TELEPHONED FROM A RAFT IN A WATER 
TOWER. 


The inside of a large standpipe belonging 
to the w'ater company at Paducah, Ky., was 
painted recently, the painters doing their 
w'ork from a raft which fioated upon the 
water within the pipe. In all previous times 
staging hud been used within the pipe, but 
this time the staging was done away with, 
and telephonic connection was established 
between the men in the pipe and the en¬ 
gineer in the pump room. When the men 
had painted as high as they could, they sig¬ 
naled the engineer, w'ho raised the level of 
the w'ater in the pipe to the required height, 
and the men pro<*ee4led w ith the work. 


THE TINTOMETER. 


The tintometer, devised by J. W. Lovl- 
bond, of Sali.sbury, England, is an instru¬ 
ment by means of w'blch the color of any 



object, lifiiild or solid, opaque, translucent 
or transi)areiit. can be m<*asured and an- 
al 3 *z(Hl in such a way as to permit the keep¬ 
ing of a simple and easily understood rec¬ 
ord; and for facilitating the establishment 
of color standards and promoting adherence 
to them. 

A set of standardizcMl colored glasses is 
used in making the tests. The standard 
glass is placed at .1, and tlie object tested 
at F. The observ«T looks into the box (B) 
at (’. 


HACK SAW WRINKLE. 


The following is a very expeditious 
mtdhod to obtain a wide slot in a minimum 
of time: Insb^ad of using one saw blade in 
the frame, simply add more blades, accoid* 
ing to the width of the slot required. Tldi 
will be found to save much tediooB labor Ct 
filing. 
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HOW TO FOLD A BAND SAW. 


The proper method of folding a band saw 
Is not easy to discover without help, but by 
means of a practical demonstration is very 
quickly learned, says a correspondent of the 
American Machinist, who proceeds to ex¬ 
plain Just how it should be done, as follows: 

Fig. 1 shows a saw which has been folded 
as required. Fig. 2 shows the beginning of 
the operation with the saw open and in posi¬ 
tion for making the first twist. The lower 
part rests on a clear space on the floor at a 


Toldinff ft Bftnd Sftw 

convenient distance in front of the operator, 
who stands holding the upper part as shown 
by the hands. It will be noticed in Fig. 1 
that there are three folds, and that of course 
they cannot lie level all around as a 
broken saw can be rolled. In Fig. 2 the saw 
is twisted in the direction of the arrow, and 
it will be noticed in all the views that the 
twist is always in the same direction. Sup¬ 
posing the saw to be held with the teeth 
away from the operator, the first twist turns 
the part in the vicinity of the hands with 
the teeth toward him. If the entire saw Is 
allowed to spring freely while twisted in 
this way, this has the effect of throwing 
the lower part of the saw Into two loops, 
as shown in Fig. 3, although Fig. 3 really 
goes a step beyond this stage and shows the 
next twist commencing. Fig. 4 shows that 
4|ie effect of the first twist can be very 


simply obtained by merely laying the saw on 
the floor and drawing one part over the 
other; but nevertheless in folding a saw it 
is easier to obtain this effect by a twist, as 
in Figs. 2 and 3. Fig. 5 shows how the saw 
is to be twisted after it has assumed the 
Fig. 4 position. This final twist when com¬ 
pleted allows the saw to fall easily into 
three coils. The first two loops form two 
coils which turn one over the other when 
the third is formed. The third coil is 
formed as soon as the remaining part of the 
saw is twisted completely over. The rings 
then will adjust themselves and will 
not open again unless untwisted. 
Untwisting can very easily be done 
by anyone, although it is seldom 
that a person can discover by care¬ 
fully opening a saw how to fold it 
again. 

Fig. 6 shows the operation prac¬ 
tically completed. The two lower 
loops are overlapping each other 
with their teeth uppermost, and the 
upper loop still has its teeth toward 
the operator and merely requires to 
have them turned upward and the 
loop allowed to fall and adjust Itself 
with the other two. Fig. 7 shows 
the saw completely folded, but with 
its colls raised vertically to show 
how they lie. 

Saws in use can be handled and 
stored much more conveniently 
when folded in this way than if they 
are kept at their full diameter. A 
broken saw can easily be rolled up 
and tied by anyone, but an endless 
saw cannot be rolled, and there are 
many workmen who only know 
how to manage a broken one. 


POLISH FOR HARDWOOD FLOORS. 


A fine wax polish for hardwood floors 
may be made as follows; One-fourth 
pound of potash mixed with equal weight 
of water, boil and add gradually, stirring 
all the while, one-half pound of yellow 
bees-wax. Boil up, then pour In one pint 
of water and heat till it looks milky. Ap¬ 
ply at once. 


To find the thickness of lead pipe required 
when the head of water is given, multiply 
the head in feet by size of pipe wanted, 
expressed decimally, and divide by 760. The 
quotient will give thickness required in 
hundredths of an inch. 
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AH EXCELLENT VARNISH FOR IRON 
WORK. 


Dissolve pound of asphaltum and 
pound of pounded resin in 2 pounds of tar 
oil. Mix hot in an iron kettle, but do not 
allow it to come in c^ontact with the fire. 
It may be used as soon as cold, and is good 
both for outd(K>r woodwork and Ironwork. 


HOW TO MAKE A TRAVELING CRANE. 


An inexpensive and very satisfactory 
traveling crane for the plant where there is 
a great deal of heavy lifting in connection 
with repair work, etc., may be racde at 
home, says the Street Railway Review. 

Make of 8x10-inch pine timbers two A- 
frames to fit singly into an extra heavy 12- 
inch I-beam. (See sketch). Pass bolts 
through lH)th timbers alH>ve and below the 
I-beam and fasten substantial cross pieces 
diagonally across the two legs. Notch out a 



h-avy timU-r ii*Mr •*;ich »*iid k»H*p the Iocs 
fr*-::. and run Ndts tliniUL'li th** 

• f It:** "Ui l-.'iiiii TO jir-wiit 
:l* •jf :t.- * ;.d a «*arriau'o of 

w!:!- tjov.-l.-d i.ff to fit 

tl.- 2.l-’-a:::. w:;; ilStr! - 

!;••• :t-- I'.-iji.: il.f fac** vf th*? 

fi T:.-* l. -.'k l-j t * the an.! 

I < *«::!! - i-ii-iron < ninnii.i: up to 

c:'.rrT rh«* j-tn* ::i w!:i«'h the wht***I« ri-volve. 

Fiist**!! .1 ht-avy I'haln M*> k into tlie hor.k 
arrancemeLt, whi«‘h will p!**k up 
ary weight, is complete and by 


means of it a piece of apparatus. can be 
picked up and moved from 15 to 18 feet 
along the length of the I-beam in a very 
short time. 

Four men can set up such a crane hi a 
half day and when it Is not in use it can be 
taken apart and stored. Its cost would be 
approximately |150; a 20-foot, 12-inch I- 
1)eam, weighing 40 pounds per foot costing 
|24; carriage can be built at machine shop 
for ISO and a 5-ton hoist of 12 feet lift 
would cost about |85. 


A HANDY TRESTLE FOR THE REPAIR 
SHOP. 


A handy device to keep a buggy tongue or 
shafts from slipping off the trestle while 
ironing or n»pairing is descrilKHl by a oorre- 
spondont of the American Blacksmith. A 
numl)er of holes are l>ored in the trestle 
to receive a Y-shaped iron piece made with 
a *S-inch stem and i j-inch branches and bav- 



g a collar welded to the stem 2 inches 
from the crotch. The device is so simple 
and s;ives so much unuoyani^t^ that it is well 
worth the makim:. 


TEMPERING SPRINGS. 


Fish or bank oil bites l»est in tempering 
springs. It gives shann^r temper tlian black 
oil or cotton-stH^ oil. AMien using fish oil 
springs will stand up better if a shade !e88 
heat is usiHl for tempering, than when using 
black oil. 


A HANDY CLAMP FOR ANY PURPOSE. 


A handy clamp for clamping wagon-box 
!N*tt«‘rr.s. d*»ors and. in short, can l»e used for 
ai.y puri'i's** wln*re claii-ping is to l>e done 
aii'l - an !••.• !i:ade any Ivng'b. says a corre- 
S*>i:d.:it of tV.e i::ii.k-:::ith and Wbed- 
wriciiT. i'i m.ide 

A ;s a bar of ir'*:.. ir.t ln^ by 5 feet 

loii::. and evt* turned and wikb.**! at one end. 
Four Iiii ho** fri»m th** <yr the biir is turned 
at right anj!i*s, edgewise. B Is made of 
3<i.xPVinch iron, and made to slide and Mop- 
anywhere on A. C is a crank of fi-indi ni 
iron, 6 inches crank and 14 inohea 
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The straight part is threaded and works in 
the eye of A, which is also threaded. D is 
a washer that is fitted on C by a shoulder 
being filed for the washer to work against 


a' - - — 



A Handy Olamp 


The end of the rod is riveted so as to hold 
the washer, D. No notches are needed in 
the bar A to hold B; it will not slip when 
weight comes upon it, but will hold the 
firmer. 


HOW TO MAKE A SHOCKING MACHINE. 


A good shocking machine may be made 
out of a telegraph instrument as follows: 

Fasten one of the battery wires on one 
of the binding posts of the instrument and 
fasten the other wire on the regulating 
screw, A; connect B with the other binding 
post. To prevent contact when the arma¬ 
ture is pulled down put a piece of paper or 
thin rubber under the regulating screw, B, 
at C. The armature acts as a contact 
breaker as on the induction coll. In order 
to feel the shock, fasten two handles on the 
binding posts. The shock is regulated by 
the regulating screw, A. 



Wm. J. Slattery, of Emsworth, Pa., who 
sends in this shop note, says an instrument 
of this kind will give a stronger shock than 
many high-priced medical coils. 


Our readers are invited to contribute to 
tbUl department We can use rough pencil 
iirilirtilwi: our artist will fix them up proper- 
editors will do the rest 


THE BLACKSMITH AND POWER-DRIVEN 
MACHINERY. 


How to Measnro the Difference in Expended Energy 
in Operating Hand Tools and Power- 
Driven Machinery 


Nowadays there are two classes of black¬ 
smiths, each having a distinct and widely 
different motive in its calling. We do not 
epeak of the blacksmith who uses power- 
driven machinery and the blacksmith who 
does not, though truly a distinction could 
be drawn there by naming the one as out-of- 
date and the other as modern. But here the 



ng. 1. How Much Can Too Lift? 


classes referred to are composed of the time- 
honored smith, fabled in song and story as 
honest and brawny, who blacksmiths to earn 
his daily bread, and that growing class of 
men of many crafts and professions who 
have taken up blacksmithing from pure love 
of the work and of mechanics in general. 
The smith of this class may be honest or 
not as it happens and his muscles may be 
as fiabby as an infant’s, but according to 
tradition the strenuous recreation should 
rectify any fault in either direction, and 
surely for developing the strength no young 
man could choose a better form of athletics; 
foot-ball, tennis, rowing, hunting, none of 
the popular sports are to be compared to it. 
Until the end of tiipe there will be some¬ 
thing sociable and alluring about the blazing 
forge and the clanging hammers. 

Blacksmiths who come within this la* 
class and who are usually amateurs si 
by all means learn to handle tke 
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well in order to carry ont their purpose and 
should install power-driyen machinery only 
after the hand tools can be managed per¬ 
fectly. Many power-driven machines, how¬ 
ever, are to be found in the little backyard 
shops where amateurs practice the craft at 
night after a long day in the office and in 
the shop where the farmer-smith likes to do 
his own repairing. But the blacksmith who 
depends upon this work for bread and goes 



suits of hand tools when by means of 
power-driven machinery he might accom¬ 
plish many times the results is very much 
like the man who hid his talent and from 
whom all was taken away. 

In either case the following tests given by 
the Blacksmith and Wheelwright will be in¬ 
teresting. To the amateur because they will 
. give him a fair idea of what he can do and 
to the behind-the-times smith in that they 
will demonstrate how much is to be gained 
by the use of power. 

Fig. 1 is an apparatus composed of a small 
portable scale. The top frame is secured by 
rods Imbedded in the sides of the scale. By 
means of this scale a smith can easily ascer¬ 
tain how much he can lift. To do this he 
crouches on the platform with his back 
against the frame and his arms resting upon 
a block. Supposing that the hand block and 
the frame together weigh 15 pounds and 
that the blacksmith’s weight Is 175 pounds 
the scale arm will indicate 190 pounds. By 
the smith’s pressing upward against the 
frame with his back the number of pounds 
indicated is increased and this increase is 
the weight he can lift. The experiment may 
be carried further by setting a number of 
pounds to be lifted in a given time and prac¬ 
ticing until the object is accomplished. Were 
the smith to keep up this test for two hours 
at a time, at the end of that period he would 
find that his weight had decreased several 
pounds. This difference in weight is the 
actual measurement of the energy he ex- 
pendB in that amount of work and measure- 
menta made in thia way give some startling 
i^res. Surplus energy is fooUahly expended. 


by the man who could utilize machinery 
driven by a gas engine or other power to 
do much more work in a shorter time with 



a much smaller expenditure of energy, and 
at the end of the day he would be able to 
go home in a less irritable frame of mind. 

In Fig. 2, is shown a brake or dynamome¬ 
ter for weighing the friction of work done 
by hand or by machinery. It consists of a 
metal band, A, clamped around the pulley 
of a machine by means of a bolt and nut 



rig. 4. The Toroe of the Blow Depeade on Row tho 
Sledffe la Oresped 


Between the band and the pulley are placed 
wooden blocks. Arms, B, B, are fastened to 
the metal band at one end and bolted to¬ 
gether near the other end which rests upon 
a scale block, C, and depresses it, thus 
weighing the friction. By multiplying the 
scale weight so found by the circumference 
in feet of a circle having a radius equal to 
the length of B and then by the number of 
TevoIutioTia by the pulleys the 
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foot iionQilii of work con he computed. At¬ 
tn sueli a brake to a grindstone with the 
helper Inmlngr Ibe erunk anil weigh the fHc* 
tk»o. Conipan* the results. 

Fig. 2 Is nn excellpiit device for testing tbe 
force of u blow. A scale U luarkcM! off to 
fIiow the height to which the dummy, I>^ 
Is forceil Ii>* n blow. The stake. A, is etnick 
'With a wlf^dgc, tlie blow ilepreRses tbe spHog, 
B. which operates the lever. C, by which the 
diimttjy is forcHl ttnvard the top of the rack. 

Tbe force of a blow from a sledge or ham¬ 
mer tFig. 4) depends upon the way the 
himdic is grasped and bow It Is swung and 
also nium tin* weight of the hammer, the 
siiuarenoss of the blow^ the stfeugtb of the 


can do. By means of a dynamometer the 
exact power of a team of horses may be 
meawured. The dynamometer^ (Fig. 5) com¬ 
prises n spring, A A, with a neeille, B, and a 
gnidiiated scale, C. D Is ii strip of paper 
mleil to correspond with the scale and Is 
cnusotl to move under the needle at a unU 
form rate by means of rollers which are 
moved hy a train of gearing, the whole 
being eiiclosed In a box beneath the scale. 

In tests made with a drauglit horse drinv- 
Ing a cart and w^aIking, It wns showm to do 
2S,920 foot-pounds of work per minute, 7,080 
foot-pounds less than the accepted unit of 
horsepower. This Is an average result un¬ 
der favorable conditJons, for, of course, 



Ttg. 0, THtlQf i ir^mm hj Mefeoi of * nrnamomotSr. 


hrlper, etc., and f!»osc little points are Im¬ 
portant to ijoth the amateur and the 
experienced smith, but for the hitter 
It Is false economy to go on using 
Ute sledge which rtniulres the hiring of a 
helper and Is alow and in the outcome ex¬ 
pensive. A trip-hammer should be Installed 
In ev*-ry blai'ksmtth shop. It does the w^ork 
rapidly, ponuds regularly, incessantly and 
hfirtl, nod a single helper can handle a large 
Amount of work on It while an Increase In 
earnings will soon bemme apparent. The 
power rtMiulred t« operate steam I jammers 
b alMiut one horsepoWTr for every 100 
pounds of falling welgbL They are rattnl 
bj the weight of die, ram, rod and piston. 
Trlp-hanmiers are rated by the w^elght of 
thi» head, us: 26-tKUind bead, 75-pouml head. 

Tents of Jhe power of a team of horKCt* as 
pitUsI against the nuniber of horsepower of 
an *mglni- an* very Inlerestlug. The unit of 
puwer, 3.1,hOO foot pounds per minute Is 
usually greater than good draught horses 


resistance varies with the character of the 
road. 

With these figures before us it Is not dlffl- 
ciilt to believe that mechanical power will 
In time wholly usurp physical power in 
such cases as those under discussion. The 
illustrations arc by courtesy of The Black* 
smith and Wheelwright 


stJBMAHipne sizrKs critiser. 


The submarine ton>edo boat “Shark/’ com¬ 
manded by Lieut. Charles B. Nelson, recent* 
ly sank the cruiser “Columbia” of the North 
Atlantic training school—technically. The 
•'Columbia,” ^‘Minneapolis” and •'Prairie.** 
were engaged in target practice at No Man’s 
I^nd when their officers were apprised that 
an attack was to be made upon them by 
ton^edo boats. The '"Shark” succeeded in 
getting wltldu 50 or 60 yards of the “Colum¬ 
bia” and thus technically sank that 
crnlspr. ^ 
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HOW TO BEND PIPES. 


The process of pipe bending: is not diffi¬ 
cult when the right way is undertaken. If 
some other than the proper way is adopted, 
the chances are that the walls of the pipe 
will collapse, or the sides will be cracked 
or fractured. Split pipe, due to an attempt 
to make a bend in its course, is common. 
One may find samples of defective work of 
this nature in any shop and oftentimes in 



the house. The aecoiiipanying illustrations 
will assist the novice in pipe bending. The 
usual method of making a bend is to work 
the pipe to the required oval shape over an 
object. Sometimes tliat object is the vise, 
or anvil, or it may be a round piece of metal 
or wood set up as shown in Fig. 1 at A. In 
making the bend over this object the 
chancea arc that the pipe will be broken 
oir as at B, if suMclent pressure Is applied, 


or the pipe shell may collapse as at D, 

2; the mandrel is indicated at C. Again^. 
we find that in many instances in pi pe— 
bending, the pipe shell is split open aa^K^ 
at E, Fig. 3. 

To avoid troubles of this kind and to pre— 
serve the original strength of the pipe, th».dS 
best way is to make some forms over whidcf 
to effect the bending. The process of 
ing” or ^'packing** the pipe hollows first isf 
adopted. One of th^ pipe bending forms o^«^ 
a rotating order is shown at Fig. 4. i'JL 
is very easiiy constructed at slight expense 
A platform of wood, about 3 feet long an&a:^ 
1 foot wide, is secured, to which is at':^-sa 
tached the stand, G. for bearing the bend-f»f 
ing disk, F. This disk is of hard woodEx^ 
usually about 4 inches thick and 20 inches'^^s 
in diameter. A shaft made of wood is put’aca*^ 
through to sustain the wheel in the propeK^^»< 
position and a bearing of the wooden stance 
is used for either side. The wheel or bend-^Ew 
ing disk is therefore well sustained and isEs^ 
strong. There is a *^check** pin at H, bacl^HA 
of which the pipe to be bent is adjusted. 

The *'packed*’ pipe end is dropped bacKc’ 
of this checking block and muscular powear 
used to draw the pipe form back and dowx? 
over the disk. In order to assist in the 
work, a strong metal hook is screwed into 
the wooden platform at K, and a cord, I, is 
connected with the hook and the pipe in 
process of bending. There is a “twisting" 
bar of wood, J, inserted into the twist of 
the cord and the bar can be turned and the 
pipe drawn down to a fuller degree. 


Pipe Packing. 

To try to bend the pipe cold on these 
forms or any other would almost invariably 
result in the breaking of the pipe walls, 
making it necessary to restore the walls or 
patch them. To overcome this danger the 
process of packing the interior of the walls 
with materials is adopted. Figure 5 Ulus- 
trates the mode of pouring molten rosin 
into a pipe. The pipe is placed in an up¬ 
right position and the lower end is plugged 
with a wooden plug or with clay. The 
tunnel, L, is adjusted into the pipe opening 
and the molten sul)stance is poured therein. 
The process Is simple. By this means the 
pipe becomes quite solid, due to the rosin 
hardening inside, and the bending can then 
be brought about without any likelihood of 
the w’alls collapsing. To get rid of the 
rosin afterwards is easy, ns a slight heat¬ 
ing will cause it to melt and run out of 
the pipe. It can be used again if desired. 

Anothet method of pouring the rosin Is 
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s^own at Fig. 6, In which a common pour¬ 
ing ladle, M, is utilized, and the stuff Is 
poured direct instead of through a tunnel. 
When the clay-packing is used, the process 
is as in Fig. 7. Clay of ordinary character 
is seY«%ted, and lumps removed by the usual 
puddling and rolling. Then when the clay 
is in a putty-like condition, it is forced into 
the pipe channel. The packing is done by 
using a common wooden plunger, N. The 
plunger can be driven home by force or by 
using a mallet The kind of mallet usually 
employed is shown at Fig. 8, although any 
sort of mallet* would answer. 

Different Forms of Bending. 

The average man prefers to bend the pip¬ 
ing by making use of the devices at hand. 
There is always considerable bother at¬ 
tached when it is necessary to construct 
special forms for bending. Often the forms 
are used only a few times. Therefore a 
goodly proportion of the bending of pipes 
in shops, workrooms, homes and other 
places is done by resorting to the vise or 
the handy anvil. In Fig. 9 we illustrate 
the process of working the packed cold pipe 
over the anvil. Of course if the pipe were 
hea\T» or the metal thick, this could not be 
done, but ordinary piping can be bent in 
this form without much difficulty. After 
the filling of the pipe is accomplished, the 
pipe is grasped with a hand at either end 
and the ends pressed down with the anvil 
as the center point. In order to assist in 
getting the properly described circle, the 
common machinist’s metal hammer with 
bell head is used. The strokes are applied 
at the point 0, and the left hand holds the 
base end of the pipe. In this way the pipe 
can be brought to a prescribed circle with¬ 
out fracturing the metal. If the vise is 
used, there is danger of making abrupt 
turns, as in Fig. 10, unless precautions be 
taken to avoid this trouble. The grip is 
usually made on the loaded pipe and then 
the bend is attempted by forcing with the 
hands. I would first make forms for the 
vise, so that the forms can be closed in on 
the pipe and protect it. Then the proper 
bends can be made without danger of de¬ 
pressing the shell. The bell hammer is also 
used In this work. One of the handy styles 
of hammers is shown in Fig. 11. This is 
the common machinist’s type and can be 
purchased at any of the hardware stores. 
It is a mistake to attempt to get the de¬ 
sired bends in the pipe with the claw ham¬ 
mer. A mallet may be used to some ad- 
tantage and without danger of injuring the 
metal pipe shell. 


A Handy Form for Qnibk, Light Bending. 

It frequently happens that there are 
light pipes to be bent on which it is not 
desired to spend much time. Figure 12 is 
a drawing of a form which is readily made 
for this purpose. Get a block of seasoned 
hard wood, about 6 inches long and same 
size in height and breadth. Take it to a 
woodworking establishment and have it 
bored through, say with a 2-inch bit. Then 
have the hole tapered from the center on 




either side. This gives it the shape shown 
in the sectional drawing of the block at R, 
Fig. 12. The bIo(‘k is then screwed or 
l) 0 lted to the base block and it can be used 
for the purpose of bending pipe in various 
directions. 

Another little scheme that is simple and 
handy is shown in Fig. 13. There is a base 
piece used for a platform and to this b* 
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SHOP NOTES 


HOW TO MAKE A STEAM TRAP, 


A ateum trup ebould always be open 
’IS'hen empty, no that when the Bteain is 
'turned on the \sater will drain out of the 
pipes and the pipes can drain themselves 
Sifter the steam is turned off. 

The bonie-ninde trap shown herewith in* 
eludes this advantage and also has the ad¬ 
vantage that l>y the valve arrangement in 
tts^top the amount of steam can be regu¬ 
lated according to the requirement. 

It C'onsista of 3 feet of 2dnch pipe with 
a cnp on the bottom and a cap on the top, 
and the stem and gland of a %-ineh valve 
inserted In the top. That stem Is attached 
to a brass rod 6 16 inch in diameter. 

On the bottom of tlie rml is a little heml- 
«l3lierieal piece of packing* which is suffl- 
^l^ntly hard to resist the action of steam, 
-Anything softer than this* the steam will 
away. The ratio of expansion of brass 
:g_^^ <i iron is practically as three Is to two; 

is* you wdll have three points of ex- 
toAKnaion in brass to two in iron* Steam at 
pounds pressure contains 297 degrees of 
^•»peratnre. Taking 200 degrees as the 
I :*erence between the inlet steam and the 
* water* a 20-lnch trap gives nearly 1-32 





iflrb In expansion* which is sufficient to 
drain the trap. 

Turn the steam on* and the water will 
come out of the half-inch pipe and fill the 


pipe at a low pressure. As soon as the 
steam begins to come* the rod will close 
the valve entirely. After that It will open 
Itself slightly and allow the water to 
trickle out in a hot stream, 

- 

HOW TO STRAIGHTEN PAPER. 

Who has not been annoyed by blue prints, 
drawings or other papers which, having 
been rolled for some time, refused to lie 
flat when in use? And yet It Is a very 



Ta Straiieiitvii Paper 


simple matter to atrafghteu the paper so 
that it will give no more trouble. 

Hold the paper by the corners or by the 
ends and draw down over the sharp comer 
of tile drawing board or table, or else lay 
the hand on ti^e sheet at the table edge and 
draw^ the sheet through with the other. In 
this ^vny It can be easily straightened* The 
lllubtration is by courtesy of the Draftsman, 


FORMULA FOR WHITE METAL, 


A form ilia for making white metal for 
motor bearings* which has given excellent 
results on heavy high-speed service* is given 
in the Mechanical Engineer, of London* and 
consists of 4S pounds of HOj 4 pounds of 
copper, and 1 pound of anUmony* The 
copper and tin are melted first* and then 
the antimony \ft 
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PROPER METHOD OF BENDING LEAD 
PIPE. 


Making bends in lead pipe is not diffl- 
calt» but to make a neat round fuli-sized 
bend tbe workman should be properly 
equipped with bending tools, says the Metal 
Worker. 

The rubber bender on the market today, 
consisting of a piece of solid rubber 18 
inches long with a rope molded into one end, 
has certain disadvantages. In use, it is 
greased and inserted in the pipe to be bent 
which is then bent over the knee, giving a 



sweeping cun'c. There are many instances 
where a stpiare bend is necessary, but this 
cannot \yo had by use of the rubber l)ender 
without heating the pipe, which in time 
injures or destroys the bonder, also there 
is not enough heft in the bondtT to allow 
of the pipe I>eing dn*ss(Hl sufflclently to 
compensate for the thickness in tlie luMd of 
the pipe. A very important point. 

The spring bender, consisting of a spiral 
spring wound close together with a loop at 
the end for removing It, and usually, 24 
Inches long is, generally speaking, much 
handier. 

llefore making a bend with the spring 
drift out the pipe and dress smooth, flreas** 
tlie coil bender and i>lace full length In the 
pipe and then, with the handle of the 
dresser, strike the pipe at the point where 
the throat of the bend Is to bo. hard enougli 
to dent the lead slightly. TToat the throat 
of the bend and the pipe for four Inches on 


each side of the heel of the bend over die 
furnace until it is so hot that water splashed 
on it will fly off. Place the pipe on tbe floor 
and hold a piece of carpet or a bunch of 
rags tightly in the throat with the left hand 
while the right hand bends the pipe op 
to an angle of about 45 degrees, thus thick¬ 
ening tlie lead in tlie throat and tblnning it 
in the lieel. Dross out any kinks that maj 
show up by striking the lead In such a 
manner as to draw any surplus lead from 
tbe throat to the heel. 

Heat the lend as before; with one hand 
grasp tlio short end of tbe bend close to 
the throat and with the other hold the long 
end upright and jump or pound the pipe 
on the floor, ns shown in the sketch. SMke 
a few sliarp iilows on one side, reverse the 
pipe and repeat the operation on the other 
end, occasionally dressing the lead from 
throat to heel. In pounding the lead on the 
floor, strike with a sliding motion, thoi 
forcing the lead from the pipe to the heel 
(C C C). The bend will soon be square 
and the pipe should then be dressed pe^ 
fectly smooth. 

To remove the spring Insert the bending 
iron Into the loop of the spring, place the 
foot oil the pipe ns close to the throat as 
possible, and then proceed to twist the 
spring us though winding it up. It will 
reach a certain tension and then turn sud¬ 
denly, when It will be ns tight as before. 
Now twist it again, and just before It turns 
commence to pull, and at the same time 
keep twisting. If tlie pull is kept up until 
it turns, it will spring out about six inches, 
after which the operation must be repeated 
until tlu* spring is removed. After tbe 
kiuK'k of pulling at the right time Is 
n<MiuinMl. will lie little trouble In re¬ 

moving tile sjiring. 

Wlien a bend is to be made In the center 
of a long pipe or wlum a spring cannot be 
had, the old time sand method Is a band;’ 
thing to know. The sand should be clean 
and flue. Place it in a pan and suspend 
ov(*r tlie furna<*e to heat it hot. Close up 
one end of the pipe to be bent by soldering 
or l)cating over tlie edges of the pipe as 
far ns iiossible. Ram a small bunch of 
oakum down the pipe to flil up the hole. 
Wlien the sand is liot pour it into the pipe 
to llie depth of a foot at a time ond pack 
tliorouglily by dressing the pipe till th« 
sand will stand no more. Close tbe otbef 
end with either a wooden sand ping or ■> 
the flrst one was closed, being cnnM tl 
dress the lead down tightly on tte MBi 0 
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sand will have no room to loosen np 
^nd cause kinks in the pipe when bending. 
I^Iake the bend just as it is made when using 
springs. Do not press hard on the bend, 
T)ut strike light blows. Hard blows will 
<»a8e the lead to spread and so loosen the 
sand; light blows set the lead up against 
^he sand. 


HOW TO MAKE A GREASE CUP. 


Take a 1%-inch nipple about 4 inches long 
«nd on each end screw a cap. On the cap 
leading to the bearing 
there should be a ^ 
inch nipple and the top 
cap should have a hole 
for the brass rod to 
pass through. The rod 
is heated by the fric¬ 
tion between it and the 
shaft and this causes 
the grease to flow down 
it to lubricate the bear¬ 
ing. The cup is con¬ 
venient for bearings 
'^hich are not attended to often, says the 
I^actical Engineer. 


^ANTS TO REMOVE BROKEN FIRINO 
PIN. 


I have noticed several “kinks” in the line 
of getting out broken studs, screws, and 
'tapper pit rods, but have never read of one 
.Just like the one in sketch I enclose, and 
xwould be pleased to hear from some of your 


G 



^A. Hammer Stud. 

Breech Block. 

Position of Cock. 

:p. Firtng Pin. 

>J. Nipple. 

readers as to how they would get at it. 
The firing pin is slightly damaged and 
must be gotten out, but only the fore part 
of the nipple can be turned out in the ordi¬ 
nary manner.—Wm. Nak, Rural Route 14, 
Grand Rapids, Mich. 


HOW TO SHAPE CARRIAGE SPRINGS. 


There are only a few carriage smiths, 
nowadays, who make their own carriage 
springs, but it is, nevertheless, convenient 
to know how to do it, and there are out- 
of-the-way places where the smith is obliged 



to make his own springs for every Job he 
builds. 

The device herewith shown is handy for 
shaping the springs after the heads for 
the main leaves have been made, the smaller 
ones drawn to taper, the center holes 
drilled and the ribs and grooves for keep¬ 
ing the holes in place made, says a corre¬ 
spondent of the American Blacksmith. 

In shaping the springs in the device hold 
the ends in place by means of bolts pass¬ 
ing through forked irons, as at AA. Force 
the center up slightly as at B by means 
of a screw. Heat the second leaf its full 
length and then with tongs and clamps, 
bend it to fit the shape of the main leaves. 
Shape the remaining leaves in the same 
manner over the one preceding each, mov¬ 
ing the forked irons clo'zer together as re¬ 
quired, according to the length of the leaf. 

All springs should be tempered, but the 
tempering cannot be done satisfactorily in 
an ordinary forge, for in order to obtain a 
uniform heat the full length of the leaf, the 
fire must be long enough to heat it all at 
once and not too quickly, but gradually, 
to be sure the heat penetrates the steel. A 
coke furnace is best for the purpose, heat¬ 
ing the spring as for bending and perform¬ 
ing the work quickly, then spraying the 
leaf with water until it is nearly cold. This 
is sufficient for cheap grades of w’ork, but 
for the better class the springs should be 
oil tempered. To do this fill a trough or 
tank, large enough to allow of dipping the 
leaf until cold, with linseed oil. After dip¬ 
ping the leaf, draw the temper by placing 
it over the fire until the oil is burned off. 


A good shellac varnish is made of 3% 
pounds orange shellac thoroughly dissolyed 
in 1 gallon of wood alcohol. 
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RECIPE FOR MARINE GLUE. 


One part of pure India rubber dissolved 
in naphtha. When melted add two parts of 
shellac. Melt until mixed. Pour out on tin 
until cold. Melt and use with a brush at 
water-bath heat 

Or take a handful of quicklime and four 
ounces of linseed oil. Boil, and pour out on 
a plate until hard. Melt and use. 

Or take one pound of common glue—not 
'fish glue—in two quarts of skim milk. Soak 
and boil. All these are good. 


TO USE WRENCH AS HAND VISE. 


A clever idea comes from W. I. Living¬ 
stone, Whitman, Mass., who says: “The in¬ 
closed sketch is of a 6-inch Coes wren(?h 
which I have improved by drilling a 3-16- 
Inch hole in the knurled thumb-piece. This 



Wnnoli M Hand Viae 

enables one to Insert a punch or piece of rod 
in hole and so obtain a greater leverage. 
This makes a good hand vise with parallel 
Jaws. By closing Jaws together and drilling 
down and across between Jaws with %-inch 
drill, round pieces may 1^ more securely 
held.” 


MELTING BRASS IN AN OIL FURNACE. 


"For melting a good grade of metal for a 
fairly heavy class of work such as building 
locomotives, rotary oil furnaces are less ex¬ 
pensive than crucibles,” declares a corre- 
. spondent of the Foundry, “but for a very 
* light class of work, such as melting yellow 
brass, the crucible is best.” Manufacturers 
of crucibles claim there is a great loss in 
shrinkage of metal when melting with oil. 
To sustain his statement as to the advan¬ 
tages of the oil furnace the writer makes 
the following comparison: 

'fZh the foundry I am going to use for 
Il/aetntien they cast 3,000 pounds a day on 


an average, and up to August 1 used the 
crucible furnace. They used two sizes of 
pots, Nos. 200 and 150. Of the No. 200 size 
they used on an average, 12 a month at 
$10 apiece, making $120. Of the No. 150 
pot, four a month at $7.50 apiece, or $30, 
making $150 for crucibles alone: for 3,000 
pounds of brass it will take 2,250 pounds 
of coke at $5.25 a ton, which is $5.90 a day 
for coke; costing $153.40 a month for fuel 
with a loss of shrinkage of metal averag¬ 
ing 2% per cent They melt all good Brass 4 
of a mixture of 50 per cent new metal andJ 
50 per cent of scrap. The new metal 
copper 80, tin 10, lead 10, and small pers^» 
cent of phosphorus. The scrap is all.rall».Ur 
road scrap, running in weight from ^ poun 4 l^.a 
to 30 pounds apiece. Ten days after th^fC; 
furnace was running the fireman chargeoa*^ 
1,100 pounds of metal, 50 per cent new an^^zr* 
50 per cent scrap, and got 1,076 pounds oo 
castings and sprues, making a loss of 2 2-1 ^ ^; 
per cent, and in the crucible 2% per cent go ^ 
loss, a saving of loss in melting. To me'^s^ 
3,000 pounds in the oil furnace at 2 gallo]3r^>j 
of oil to 100 pounds of metal, with oil t ^ 
3% cents a gallon will cost $2.10, quite 
saving over $5.90 for coke to melt the sacw 
amount of metal. The total cost of a montR::#-^^ 
run in which 78,000 pounds of metal 
melted was as follows: When using 
crucibles, $303.40, and when using the 
furnace, $54.60. The difference mak 
saving of $248.80 a month not figuring 
cost of lining furnaces, either oil 
crucible. 

“This oil furnace has two chambers, »»— 
while melting in one side the heat haw 
pass tlirough the other side to find an oatl t=^ t, 
and by doing so heats the metal almost V' ^ 
a melting point; so that in melting the 
ond heat on the other side the cost of oil i^^ ^ 

very small, as two gallons for a hundrew^^*^ 
pounds of metal is a high figure. 

“The cost of the furnace is $950, all 
in place and ready to melt, and the onh^^^ 
extra cost is a small fan, say $1,000 alN ^ 
told. This company was using oil in their-R^^ 
plant for other purposes, so all that wat.^^ 
needed was to connect the pipes to their 
tank. If the oil tank had to be put In F' ^ 
would cost more. But to compare the 
ways of melting, the furnace will pay few^ 
itself in less than four months, and 
sides it is not so hard on the melter, i 
does not keep the shop so warm. Ton 
put your hand on the oil furnace when 
is melting and not bum yourself.** 
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PASTE FOR DRY BATTERY. 


HOW TO MAKE A TORCH OF PIPE. 


The following is from Bubler's Popular 
Electrician: 

Plaster of paris, 1 pound; oxide of zinc, 
H pound; saturated solution of chloride of 
*hic, enough to make a thick paste. Make 
a *inc box, putting your carbon element in 
the center, at the same time insulating the 
wbon from the bottom of the box with 
a piece of fiber. Fill the box with the paste* 
find seal up tightly, insulating the carbon 
from the top of the box with fiber also. The 
*lnc forms one pole and the carbon the 
other. 

The most effective way of de-magnetizing 
fi watch is to place it Inside a coil of wire 
through which an alternating current is 
flowing. Hold the watch by the chain and 
twist it slowly, by turning the chain. After 
this treatment for four or five minutes, 
Sradually withdraw the watch, still revolv¬ 
ing it. A common method pursued in elec¬ 
tric light stations is to lay the watch down 
OD the sheet iron core of the transformer. A 
piece of wood should be placed under the 
watch to protect from injury by the heat. 


CHASER FOR CUTTING THREADS. 


“Last week I made a chaser for cutting 
or recutting threads in the lathe, by hand. 
For 1-Inch thread put a 1-1 nch pipe tap in 
the lathe and set the gears for llVa-inch 
thread. Then put the chaser in the tool 
and feed against the tap just a few 
times up and the tool is done. I have been 
fi machinist 17 years but have not seen this 
®othod printed.’—Contributed by T. 11. 
Gingrich, 328 First St, Grand Rapids, Mich. 


HEAVY SCREW DRIVERS. 


The young mechanic is very apt to ruin 
one or two good screw drivers in trying 
to start set screws 
or screws that have 
rusted in. For this 
and similar work 
a specially heavy 
screw driver is 
made, the shank 
being square and 
strong. The opera¬ 
tor can then put all 
the power he wishes 
on the wrench, with¬ 
out fear of twisting 
it or bending the blade. 




A .simple and inexpensive torch may be 
made of a short length of pipe. Select IMr 
inch pipe for the purpose, and 
on the bottom screw a cast-iron 
cap, one whicli is heavy enough 
to form a base for the torch 
and hold it upright. Use a 
malleable iron cap for the top 
and before screwing it on tap 
a hole for ^-liich pipe 3 or 4 
inches shorter than the body, 
and the screw-thread should 
be about 3 inches long on one 
end. Screw' it through the cap 
from the bottom until it pro¬ 
jects about 21-2 inches, says the 
Engineer, and the torch w'lll 
be complete. 



A GOOD SOLDERING FLUID. 


A correspondent in Bubier’s Popular Elec¬ 
trician gives the following recipe: 

Take a piece of scrap zinc or pure spelter, 
say about % pound, and immerse it in a 
half-pint of muriatic acid. If the piece 
completely dissolves, add more zinc until 
the acid ceases to bubble and a piece of 
metal remains. Let this stand for a day 
and then carefully pour off the clear liquid, 
or filter it through a cone of blotting paper. 
Add a tea.spoonful of sal-ammoniac, ami 
when thoroughly dissolvcnl, the solution i.s 
ready for use. Depending on the materials 
to be soldered, the <iuantity of sal-ammoniac 
can be reduced. Its presence makes solder¬ 
ing very ea.sy, but. unless the parts are web 
heated so as to evaporate the salt, the joints 
may rust, and a poor eh»ctrical connection 
result. Some concerns put a few' drops of 
glycerine in their soldoring fluids. 


TAKING OUT BRUISES IN FURNITURE. 


If the bruise is ver>' small all that is nec¬ 
essary is to soak it with w'arm water and 
ai)ply a red-hot poker near the surface, 
keeping the spot continually w'et until the 
bruise disappears, which will occur in a few 
moments. 

For larger bruises or dents wet the part 
with warm water and double a piece of 
brown paper five or six times, soak it, lay 
on the bruise, and then apply on top of the 
w'etted paper a hot flatiron until the 
moisture has all evaporated. Keep this 
process up until the surface Is level. 
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ANGLING FOR A FOOT-VALVE. 


A good tool for fishing up a broken foot- 
valve in a pump was contrived by a corre¬ 
spondent of Power. An im¬ 
pression of the valve, the 
construction of which no one 
knew, was first taken by 
means of a tomato can filled 
with bar soak, secured to the 
pump rod and lowered into 
the well until the open ^end 
of the can of soap rested on 
the foot-valve. When with¬ 
drawn it showed the imprint 
of a rubber valve tilted up 
at an angle. 

The fishing tool was made 
of a strong wood screw fast¬ 
ened into the lower socket 
of the wooden rod by stand¬ 
ing the screw on its head on 
the bottom of the socket and 
pouring babbitt metal around 
it, which was hammered 
down solid to keep the screw from turning. 
When lowered into the well a few turns 
of this tool sank the screw into the rubber 
and the valve was drawn up into view after 
which a new foot-valve was put on. 


REMOVING LIME IN WATER JACKET. 


The removal of lime incrustation is al¬ 
ways a more or less difficult job. Muriatic 
acid, of course, cuts the lime and dissolves 
it, but it is liable to cut quite deep into the 
iron as well and leave it rusted, says Gas 
Power. A small amount of common wash¬ 
ing soda used in water after you have 
washed out the acid will neutralize the acid, 
but you should be careful to wash the water 
containing the soda out, as soda remaining 
for any length of time will rust the pipes 
and connections, too. One of the most effi¬ 
cient methods that I have ever seen for 
removing scale from small automobile boil¬ 
ers was to use common crude oil mixed in 
with the water. The process is this: First 
disconnect your tank and drain all of the 
water out of the jacket, then pour in about 
a pint of crude oil in the jacket, then fill 
in with water until the oil shows at the top 
outlet of the jacket; shut off the circulation 
of water and run the engine, carefully 
watching it so that it does not become over- 
heated. Then engine should be run until 


practically all the watw in Jacket boils 
away. As the water level goes down the 
oil follows and has a very considerable 
loosening action on the lime. The advan¬ 
tage of this method is that there is no risk 
of rusting, but there is some of overheating 
and the engine should be run at quite low 
speed in order to avoid this. 


LIFE OF CAST-IRON PIPE. 


It is extremely difficult to get any satis¬ 
factory estimate as to the average length 
of life of street mains. Practical men in the 
trade say that it is a question for the chem¬ 
ist, says I>omesti<^ Engineering. The chem¬ 
ical constituents of the soil and the likeli¬ 
hood of exposure to electrolysis have every¬ 
thing to do with the matter. Where garbage 
has been deposited, or the soil is alkaline 
from any cause, the pipe may not last more 
than three or four years. In a good natural 
clay or sandy soil pipes can easily last for 
twenty-five years. At the City Hall it is 
said that eighteen years is a fair estimate in 
Chicago, where conditions are most favor¬ 
able. 


A SIMPLE TEMPERING RECIPE. 


Dissolve a small quantity of sal-ammoniac 
in water, make the metal red hot, dip it in 
the mixture and leave enough heat in metal 
to draw it back a bit. If left to cool In 
the liquid tools will show too hard. 


TO REVIVE FROM SUFFOCATION. 


By inhalation of poisonous gases, vapors, 
such as illuminating gas, charcoal vapor, 
gas in wells, sewer gas, coal gas, mine 
gas. etc. 

Remove the patient to open air and seqd.^ 
for a physician. 

In rescuing, avoid risks. If in a room, 
open and close the door rapidly to fan an^^^ 
force air into it; break out windows, 
not take a light into a cellar, mine, welF 
apartment, or any place where gas ha.n, 
escaped. Tie a rope around the waist g:^ 
rescurer; cover his mouth and nose with m 
handkerchief wet with vinegar and water. 

Get the patient to fresh air. Dash co'<^ 
water on his face and chest Use artlflcPT:^ 
respiration the same as in drowning. App^r^ 
hot bottles to body; put mustard pla8t»::jr 
to heart, soles of feet and wrists; when r 
coverVug, mild stimulants may be used. 
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TO make a gravel roof. 


^ tto reason why a gravel roof 
be a good one, If only proper 
9Dod materials are used in its 
should be good for 
- expended on it when compared 
Hw* cost of tin, galvanized or copper 
I course, a gravel roof is only 
a low pitch or flat roof, as on a 
the gravel would eventually 
• and leave the paper or canvas ex- 
^tn the weather. Ordinary coal tar 
fiiirly well for a top coat before 
tfwvvl ts spread on, if the roof is very 
the roof has a good pitch it is a 
Wea to mix 8 or 10 pounds of com- 
cosiu with the pitch w'hile it is boil- 
"tlrrlijir the mass well with a stick be- 
^ Is taken out of the boiler. 

"^0 PT^'imre the roof before covering with 
^ it is boarded tightly w’ith matched 
the following rules should be ob- 
all cases the grain of the roof- 
UMrda should run in the direction of 
tin- pitch—never across it—and all joints 
^wuld i>e driven close and tight. The 
hourUa should be planed on the top side, 
should be free from shakes or knot 
“oJes. Swab the whole roof over with a 
wash of Portland cement mixed with 
Water to the consistency of thick paint, 
the roof dry for a few hours, then lay 
a coat of good rooflng paper—tarred pa^ 
preferred-having a lap of about oue- 
of the width of the paper. Over this 
a thin coat of hot tar, in which ground 
asbestos, mica or Portland cement has been 
in the proportion of one bucketful 
cement to four of hot pitch. Let stand 
antll dry and hard. Over this lay another 
^t of rooflng paper, and on this lay a 
^ckness of rough sacking, which must be 
kicked down here and there with broad- 
beaded tinned nails, such as tinsmiths use 
bl rooflng. On this sacking lay a thick 
coat of the tar while hot, and then sprinkle 
coarse sand and flne gravel on the hot tar 
aod leave to harden. The tar must con¬ 
tain the proportion of asbestos, mica or 
cement as described in the foregoing. 

Such a roof properly laid will last from 
seven to nine years, and may then be made 
good again by a generous coat of tar and 
fine gravel. 


Our readers are urged to contribute to 
Notes'* any kink they have worked out 
fir nay be using to advantage. 


HOT WATER FOR BARBER SHOP. 


A correspondent in the Metal Worker 
offers the following as a small heater which 
any mechanic can flx up. Make a small 
boiler of a piece of 4-inch wrought iron 
pipe. 15 inches long, with the ends capped 
and the inlet and outlets aminged ns shown 
in the sketch. This is designed to lie hori¬ 
zontally and to have %-inch holes drilled 



FUn of store end Boiler Arrencement] 


and threaded in each end, one on the top 
and the other on the bottom. This can he 
set up on a stand or hr.ick(*ts sufficiently 
high to allow a one-wick oil »to\e to be set 
under it. The stove and heater could be 
incloseil In a galvanized iron hood, with a 
few' holes In the top and a few' in the bot¬ 
tom to let ill fresh air and allow' the 
products of combustion to escape. The hood 
should have an opening large enough to 
allow' the oil stove to be Inserted and re¬ 
moved. This may ho set under a sink, or 
any place where it will be out of sight. 
The space adjoining it may be protectetl by 
asbestos paper, if deemed mvessary. If 
there Is gas in the building, a gas flame can 
take the place of the oil stove. 


HOW TO DARKEN OAK. 


Oak may be immediately and easily dark¬ 
ened by laying on li<iuid ammonia evenly 
w'ith a rag or brush. The effect produciHl 
is just the same as is i)roduc(Hl naturally 
by age and the color wMll not fade. Bichro¬ 
mate of potash, dissolved in cold water and 
applied with a brush, Is another method 
of deepening the color, or new' oak may be 
brought to any shade, or nearly black, by 
the application of a decoction of green wal¬ 
nut shells. Be careful to apply each coat 
evenly. 









ICiO 


POPULAR MECHANICS. 


ANGLING FOR A FOOT VALVE. 




\ tool for llsIiiiiK lip a tirokoii foot- 

\:iho 111 a pump was «*oiilrlvnI liy a corn*- 
Hpmiiloiit t»f l*ow<*r. All liu- 
]»rossloii of lilt* valvi*. tho 
roust nii't ion of whirli no mio 
kiH'w, wis tlrst takon by 
niraiis of a tomato ran 
with l*ar soak, soruml lo the 
pump nul ami lowiTtvl into 
I ho woll until the open oiul 
of I ho ran of swip on 

tho foot valvo. Whoii with¬ 
drawn it showiMl tho Imprint 
of a ruhboi* valvo tlltinl up 


I 

I* 
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\\ !.i V. 

o: . 

;.vu 

>\ I. .! v.j 


at an anulo. 

Tlio lishins tool was niado 
of a stn>ii;r wihhI son'w fast- 
oiasl into tho lowor wH'kot 
of tho wiHMlon i\h 1 by stund- 
inc tho s%Tt'w on its hoad on 
tho K'kttoni of tlio sookot and 
ivuriuj: K-ibbiit inotal around 
It. which was haininorcHl 
:o kli p :I.o soi\'w fnmi turning. 

•.v.to tho woll a fow turns 
^..vk tV.o s.Tow into tho niblMU* 
I v\..s drawn up into vlow after 
A !.k : ^;.■.vo was pul on. 


REKOVIXG LIME IX WATER JACKET. 

Th: r: . ■ ' . t •.:';or.istatiou Is 

r.; ^ : ;■<> joK Muiiat 

: • . *.:? '..:v.o and dis'iulv * 

■ .; : > :: .:.:o doop Into 

r.:s:«^l. sa\> •. 

: • ! * • .:: . f ivuiimm u. 

. . - •.^.f:or yon . 

'• r.irt'.Iizo f 


practically nil 
away. As th* 
oil follows 
loosenini; u>m. 
tage of this 
of rustling, i' 
and the eit;. 
speed in op. 


'■'d is pl.iced over tbe 
' iho fnlorum for the 

■iM milk rniitaiiiiiii; from 
r r:i luay 1 »* IV- 

-..liry iliiTiuniiirtiT. 

• ^1- riuili will hr n‘ijuin'«l. 
ill*Is of skim milk will make 
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It Is >' 
factory 
of lifo 



pi in mis of choose. Fill tho Imiler 
:i» .ind plaoo on tho stovo. Pui tho 
;• rior in tho milk and slowly boat to 
^ .'I''. Now add two to:isi)oonfills 

• \u:iri with wati i*. aUnit a half rup- 
.■ r add.I.?: to Tin* miik. At tho saan* 
[■I a loaspo^'iifnl of rolorinir. I.vt th** 
V ■ lo P'- do:rr»*o<. t.ako off tlio stovr 
wiih a rioih: in ITi or 20 niiniitis 
h‘ ‘a d bo siiffirionily roasiihitiHl. \Vh»*n 
» v**i ih.o sTovi* niraiii. and with a tahio 
^ ■■ , lit il..' »*nnl in all iliroriions so as to 

V \- “lo small »v.br^: ho.at slowly tn Inn 
. N'. -line Oi l a'iN'iiahy to iirovnit tin 

.• .r.iUi; To il 0 botioin and buriiiug or 
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^ Th.? store afTii coTer 

•■•;rd to He in iLe 
■"'1 ii.ti.i a «ini 
■ -y. ::v\:A 




m iii'Ui's the 

I ofWikk- (luwii. tin* 
|t*essurt* aJiJr^ 
^ l^M> days: havv 
i>f ^r**.*n put away im 

Ml lit 70 dejrr».-i*s N 

wiiere it sUc-'a:-! 
^ftrl ftirui.-d daily. 

PHOSPHOR TIN. 

puiklui; idiospLor tin 
ool U* applira!j> in a 
a business, but 

luwini:* eaya a corresr-.n-lirrit 
Tblfi method must Lot 
_fnth Ibt* fireworks pr*>Ju<.' 2 :is 
-i iNiii;f yellow pLospLorus, with 
'■iT a cuatin;^ of copper sulphate. I 
i»|josi»liorus, which can be obtained 
!"rui of iwwder. It will not leniTe 
Ifjiiperature of 240 de;rrees Centi- 
Thc melting point of tin is atxmt 
roes Centigrade, or ten degrees le^s 


e Ignition point of red phosphorus. 
. this difference of ten degrees which 
he method possible, 
rery 28 pounds of tin, take 4 ounces 
>horus and ram fairly hard into the 
of a crucible of sufficient size to 
the required quantit.v of tin. Tho 
rus should l>e covered with powd- 
ircoal and the crucible warmed be¬ 
ing the phosphorus in. Melt the tiu 
ler crucible, bearing in mind the 
t it must )>e Just melted and not 
ed, on account of the fact that there 
a ten degree leeway between tlie 
point of the tin and the ignition 
the phosphorus. Pour the tin into 
Ible containing the phosphorus, and 
rrlng and allowing some time for 
place the crucible in the furnace 
1 off the excess of phosphorus. Ar- 
can be made in the same way. 


5 articles in “Shop Notes” depart- 
} printed at end of year in book 
Mee 60 cents. 


HUXAN CLAXPSl 


In tie of liie P^rnn^vlvanU at 

I*:T:sbnrg. a v^-rr ingenious oAn:p is 

used in dlsn-onn::ng b^jken .lir and steam 
Ii">e. says Ka..wiy and Loc*;*motive Engi¬ 
neering. Tl- clLn-p is .:n::e .-is praoxical as 
IS •-■nr.*: us. Lowevtr. and might rvaduy tv 
adapted to other forms of work. 

I: o»;•ns:^:s *:f a ston: bkx-k of wood about 
15 :n..Lrs high pliu-ed on the grvund aad 
Laving an ir».*ii pl.ite Irt into its upper side 
a: a suitable joint. TLe plate forms a si'n 
of anvil. A jit^-e of spring stee! is hingeit 
at one end of the bbx-k and the other end 
-■f ::.e steel .-arrits a seat, the whole U‘ir..: 

■*-r.:-ri.alar.'_'ed by a weight which hangs 
irom a jtulley vn a ;<st nearby. 



When the operator wishes to take oft 
broken hose fn:*m a nipple wliidi is to N' 
used again, he lays it on the anvil, leaving 
the clevis pi\>jeering beyond the steel spring, 
and then he literally sits down on the whole 
job. His weight effectually clamj>s the 
piece of hose pipe in phue. and holds It in 
a most convenient position for workiin:. 
When he wishes to release the work, he 
i*ases up on his scat, and the vviinter weight 
on the post carries seat and spring up so 
that the hose Is instantly frot'd. In fact, 
tho act of standing up to roach another 
broken piece of hose lets the one which 
has boon disiuautliHl come out of the ma¬ 
chine. 

The device is very simple and as there Is 
praolically nothing al)out it to wear out. 
it lias no maintenance charge. The heaviest 
man seirures the best clamp on his work. 


If Popular Mechanics has no n'presenta- 
tive in your shop write for particulars, and 
learn how you can earn money easily every 
month. 
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y ,,iiii, II ih'* '-^Ikoh an* very 
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^ ... I.. iiii..i hill Invented a method 

.I , i.iiiiio lliild Kas from the 
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,j[,i,/l.heel lluhllim and Is very difficult 

III |••|dMlll' 


PUTTIH6 PLUGS Of WAllR PIPO. 


While making some changes In the water 
piping in a large building 1 nm across s 
job that I think worthy of mentton, says 
a writer In Practica] Engineer. The bail' 
ness of the company occupying the build¬ 
ing necessitated the erection of a new bnlld- 
ing in the rear of the main building, and 
when the contractor was well along with 
the excavating w*ork it was found that ths 
city water pipes were much in the way, so 
much so that it was necessary to bretk 
and plug several Joints. 

I found that to do this would require four 
8-iDch plugs and two 10-inch plugs. As 
the piping was cast iron and the Joints bell 
and spigot, considerable time was lost look¬ 
ing for special plugs. Only two plugs could 
be found, so I made the following sugges¬ 
tion; I had two blank flanges cut from 
3-16-iDoh lK)iler plate the same diameter as 
the spigot end of the pipe, two 8-incb and 
two 10-Inch. After hunting around the 
plant 1 found two specials, the running 
size being 8 inches and the side outlets 4 
inches, which were broken at the 8-incb 
liell ends. Using a handle chisel, the spigot 
ends were cut off; tlie ends were 14 Inches 
long. For the two lO inch openings I bad 
to cut the spigot end off of two lengths of 
10-inch cast iron pipe. Making sure that 
the blank flanges were smooth, I put them 
Into the boll of each opening and with the 
spigot end against that, and wedged the 
pipe flrmly in the center of the bell, and 
then drove in aliout flve strands of thor¬ 
oughly twisted Jute. After all the Joints 
had 1)een prepared in this manner I heated 
the lead and with a Jointer on each coii- 
ne<*tloii the hot metal w'as poured in. When 
the metal bad set it was driven up in each 
Joint, and wlum the pressure was turned 
on the piping showinl no signs of leaking. 


REMOVING GLASS STOPPERS. 


(dnss stoppers sometimes occasion even 
more diffiiulty than corks in their removal. 
An almost infallible cure for a fixed stop¬ 
per is to grasp the l>ottlo in the left hand, 
and with the tiiiimb press against the 
offending stopper, while with the right hand 
gently tap against this pressure, using the 
handle of a knife or other hard instrument. 
In this way gradually work round the stop¬ 
per, which will quickly become loose sBoogb 
to be extracted. 
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RMESGXHCT ROFB TISB FOR AUTOMO- 
BILBS. 


Rabber tbres are not always to be bad 
when wanted, but a piece of rope Is gen¬ 
erally to be found at any farm house. The 
Automobile gives the following valuable in¬ 
structions on making an emergency tire: 

If a tire is injured on a run so that it 
cannot be repaired, and if a substitute is 
not available, a rope can be wound on the 
wheel rim and the car run slowly to the 
nearest repair station. Before applying the 
rope, the car must be Jacked up and the 
tube and shoe removed from the rim. The 
clamps or lugs which help to hold the shoe 
in place are also removed. Procure a piece 
of rope, of such diameter that when wound 
on the rim it will project above the edge or 
clincher and thus protect it. The rope 
should be long enough to wind around the 
rim several times, so as to completely fill 
the space in the rim ordinarily occupied by 
the tire. 

Before the rope is put on, a piece of wire 
or strong cord should be fastened securely 
to one end. The free end of this cord or 
wire is pushed through the valve hole in the 
rim and fastened to one of the spokes. Af¬ 
ter one of its ends is thus secured, the rope 
can be wound on the rim. Care should be 
taken that the rope is wound on as tightly 
as possible. To do this an assistant will 
be. usually, required, who should turn the 
wheel slowly while the rope is laid on under 
tension. The other end of the rope is now 
secured by means of a piece of wire or cord, 
passing through one of the clamp holes and 
fastened to a spoke, as already directed. 

After the car has been lowered down and 
the Jack taken away, the motor may be 
started and the car driven slowly to the 
nearest repair station. When driving a car 
having ropes on a wheel rim as described, 
great care is necessary. When passing over 
car or railroad tracks, or when passing over 
streets paved with stone blocks, the rim 
may be ruined, if the car is driven at any 
but the slowest speeds. 

It is well to bear in mind that the wheel 
which has the rope on its rim has a smaller 
effective diameter than the other wheels, 
which have tires on. Consequently If either 
of the rear wheels are roped as described, 
the differential gear will function as long 
as the car is moving. For this reason the 
car should not be driven any great distance 
under these conditions, as excessive wear 
of the differential pinions would result. 

Ropes on one of the front wheels will 
In terf e re with the operation of the car only 


very slightly, and it may therefore be driven 
for a greater distance without injury than 
if one of the rear wheels is roped. If there 
are any passengers it is well to arrange 
them so as to have as little weight on the 
disabled wheel as possible. 


RE-ARRANGING HEATING COILS. 


A steam heating coil consisting of a con¬ 
tinuous coil of pipe around one side and on 
the end of a room, connected by return 
bends, which required 15 pounds of pres¬ 
sure to heat was changed by a correspond¬ 
ent of Power, who wished to use exhaust 
steam for heating so that the room could 
be heated nicely with less than two pounds 
back pressure on the exhaust. 



One day after the coils had frozen up he 
broke the return bends off at one end with 
a hammer and substituted a branch tee 
with right and left nipples and couplings to 
connect up as shown in the sketch, lie put 
an air valve on the top of the toe and one 
on the end of each loop. The heat could 
then be controlled in each loop separately 
by means of the air valve on that loop, and 
the whole arrangement worked admirably. 


Engineers are scarce in the United States 
navy and Rear Admiral Charles W. Rae, 
englneer-in-chlef of the bureau of steam en¬ 
gineering, is urging special legislation by 
Congress with a view to increasing the num¬ 
ber of naval officers available for engineer¬ 
ing duties. 
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A SIMPLE INSTRUMENT FOR ALIGNING 
ENGINES. 


An instrument for alining engines which 
Is simple in construction and particularly 
helpful in engine-rooms containing a num- 


‘'Bulging of putty is probably caused hy 
tlie expansion and contraction of the wood 
during damp weather. As the moisture is 
evaporated the surface shrinks,- decreasin;; 
the size of the nail hole. Ninety per cent 
of the effect is from this cause and 10 



ber of engines on which adjustments are 
frequently made is deacrll)e(l by a corre¬ 
spondent of Power who says he patented it 
years ago. 

It coiiKists of a frame, A (see sketch), 
which is attached to the piston rod of the 
engine, B, after the connecting rod has been 
disconnected from the crank-pin. The rod, 
or preferably a tube, C, is adjuste<l in the 
frame, A, and is perfectly parallel to the 
piston rod, B. This ro<l, which lies in tlie 
same horizontal plane as the piston rod. ex¬ 
tends a few inches b<*yond the center of the 
crankshaft, forming what is a parallel ex¬ 
tension of the piston roil. A. On the end of 
the rod, C. is carrh'd the sliding adjustable 
head, D, which Is fitted with a small level 
on the top, E, and two adjustable p<)int(*rs, 
F, and O; F is centered at the center of the 
crank-shaft and O at the center of the 
crank-pin, and if the crank-shaft is true 
when it is rotated, the ends of these point¬ 
ers will remain at the same parallel dis¬ 
tance from the roil, C. If the shaft is not 
at right angles to the piston roil, on rotating 
it and the pointer, G, tlie error may i)e easi¬ 
ly measured liy observing tlie amount that 
the pointer. G, slides in or out of its socket 
in order to remain in contact with the end 
of the crank-pin. The slightest variation 
of the shaft from a right angle or a level 
position will be shown by the Instrument, 
which may be useil wltliout a great amount 
of labor or loss of time. 


BULGING PUTTY. 

In n paper rend before the Master Car and 
Locoin.)tive Painters, at Atlantic City, B. E. 
Miller reported: 


cent is from the expansion and contraction 
of the nail and the effort of the wood fiber 
to straighten. It was demonstrated to the 
committee tliat where a small nail was used 
the bulging amounted to but little. The 
Imlging increased with the size of the nail 
head and the depth of set. It was recom¬ 
mended to use none but seasoned lumber; 
use small-headed nails as possible; set them 
not more than 1-16 of an inch below the 
surface; thorouglily prime and second coat 
all depressions, including heads of nails and 
screw.s.” 


IMPROVING A HAMMER HANDLE. 


When putting a new handle in a hammer 
for use at the anvil the following little 
wrinkle, given by a correspondent of the 
American Bhu'ksmith will be found to 
greatly Improve it. 



An Improved Hnmmer 


(‘lit a Cl inch piece out of the handle 2 
Inches from the hammer head. Slot each 
end of the cut to receive a piece of spring 
Hte<»l 3/32-Inch thick and ns wide as. the 
handle. Fasten the steel with rivets. The 
extra work requires but a few minittm lao^, 
er, and well pays for the trouble^ 
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THAWING SERVICE PIPES BY ELECTRIC¬ 
ITY. 


A Transformer Specially For This Work 


The approv(Kl, rapid and economical meth¬ 
od of tliawinj^ frozen water and gras pipes 
is by electricity. A new transformer for 
this especial puiT)ose and desi^xned to work 
on alternatintf cin;uits of from 2,000 to 2,300 
volts, is the latest addition to tin* electrical 
apparatus. The transformer operates by 
means of an adjustable core or flux shunt 
controlled by a hand wheel and locking 
device. 

The transformer after being located close 
to the frozen pipe should have the flux shunt 
core dropped to its lowest position, the 
secondary connected to the water pipe and 
the primarj’ connected to the line. After 
closing the primary switch the shunt should 
be raised by means of the operating handle 
until a sufiicient voltage ami curnmt are 
obtained for the particular pipe under treat¬ 
ment. The operating handle should then be 
securely clamped by means of thumb screws 
provided for this purpose. After the pipe 
Is completely thawed, the shunt should again 
be secured at its lowest position ready for 
the next treatment. In thawing street mains 
two adjoining hydrants can conveniently be 
used as terminals. Service pipes can be 
tliawed out by using as terminals a house 
faucet and the nearest hydrant, the house 
faucet and the service pipe, or a faucet in 
a neighboring house. 

In every case special precaution must be 
taken to make good connections, otherwise 
the water faucets, hydrants, pip(?s, etc., 
UFe<l for terminals will be burned and dis¬ 
figured by the heavy current used. 

No positive rule Is given ns to the exact 
length of time required in any particular 
case owing to the widely varying conditions, 
but the following table compiled from rec¬ 
ords made last winter furni.sh a fair basis 
of average conditions: 


ttx« Pipe 

!.en(th 

Volw 

Ampt. 

Tine Required 

10 Thaw 


40 ft. 

50 

300 

8 min. 


100 “ 

S5 

*35 

10 “ 

X' 

150 “ 

SO 

400 

£0 “ 

I' 

150 “ 

50 

500 

20 “ 

I* 

700 “ 

55 

*75 

$ hn. 

4' 

1 300 “ 

55 

£60 

3 ** 

to* 

goo “ 

70 

400 

2 i< 


The manager of the Public Service Corpo¬ 
ration of New Jersey, which has a record of 
2,963 services thawed out, states: “The first 
wagon was fitted up with a consid(u*able 
amount of apparatus for making calcula¬ 
tions. but after a very bri(*f experience all 
the instruments were discard(‘d and the 
operator simply gauged his work by the 
manner in whi«'h the water boiled in the 
barrel on the wagon, which was used as a 
resistance. Additional wagons were fitted 
up in this manner and the work carried on 


r 



Transformer For Thawinjc Out Pipes 


to the extent of our al)ility to spare men 
and wagons from other work, ^lost of the 
wagons contained a 300-light transformer 
wir(‘d up to a rougli woodiui rack, with 
primary fuse boxes on the side, and suf- 
ficent length of wire to reach an onlinary 
ov(*rhead circuit, the custom being to stand 
tli(* wagon alongsid(‘ the ixde nearest the 
building where the pipes were to be thawed 
out. On the secondary side a heavy knife 
switch i»r(q)erly fused was fastened in the 
bottom of the wagon, and two coils of heavy 
wire mounted on rt'els were al.so provided. 

“In the case of a single building, the 
nndhod of procedure was usually to connect 
the primary leads to the overhead circuit, 
insert the primary fuses, run out the two 
heavy wires from the reels to the desired 
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length; one end being connected usually 
through the cellar window to the water 
pipe, as near the cellar wall as possible, the 
other end being connected to the nearest 
hydrant or curb box, preferably on the op¬ 
posite side of the street. The object was to 
allow treatment of the pipe at any point be¬ 
tween the cellar wall and the street main, 
as there was no way of determining the 
exact point of interruption. 

**When the pipes of two or more adjacent 
buildings were to be treated, the water ser¬ 
vices were simply connected in series, and 
as a matter of fact it was found to be Just 
as easy to thaw several houses and took no 
more time than it did for one. As a matter 
of experiment we tried grouping buildings, 
to see what the result would be, and the 
largest number we were able to find in one 
location, which consisted of a row of small 
tenements, fourteen in number, were thawed 
out as easily as a smaller number, although 
the time required was somewhat longer. 

“By having suflaciently long secondary 
leads, we also found it more convenient to 
extend the secondary than to move the 
wagon, and in one instance we thawed out 
about thirty pipes without moving the 
wagon. The length of wire used in this 
case, however, was about 500 feet. Charges 
for the service varied from 14 to $15, and 
was very much less than the cost of tear¬ 
ing up the pavement would have been. In 
one case a 6-inch main was thawed out 
simply as a matter of experiment, the time 
required being about three hours. The 
number of services that can be handled by 
one outfit in a day depends entirely on 
local conditions of poles, wires and loca¬ 
tion of service. Our outfits consist of two 
men each with a horse and wagon, and 
each outfit averages all the way from 10 
to 200 pipes thawed out per working day.” 

Transformers are also made to work on 
circuits of 500 volts. 


COVERING FOR OVERHEAD STEAM 
PIPES. 


A pipe for overhead steam pipes that is 
advocated by Mr. Robert Watt in a con¬ 
tribution to the question box of the Ohio 
Gas Light Association is described in the 
“American Gas light Journal.” The pipe 
is enclosed within a molded covering and 
wrapped In canvas, and the canvas is paint¬ 
ed with two coats of tar boiled down to 
the consistency of soft pitch, having a little 


slate flour, slaked lime or hydraulic cement 
added to it. It is applied with a brush, 
the second coat two or three dayB after the 
first 


CLEANING BOILER TUBES. 


In a certain city there are two breweries 
operated by one company each brewery hav¬ 
ing a separate steam plant says a corre¬ 
spondent in the National Engineer. The en- 
fidneer of one of the plants insists that the 
proper way to keep his boiler tubes clean is 
to use a steam cleaner frequently and not 
use a scraper until the boiler is laid off, or, 
in this case, about every two weeks. In 
defense of this method he states that the 
boiler and inner setting are exposed to the 
surrounding atmosphere for a much shorter 
period of time than would be possible if a 
scraper alone were employed. 

At the other plant the tubes are scraped 
each day, the engineer there claiming that 
using a steam cleaner serves to accumulate 
soot in the tubes, whereas the scraper ef¬ 
fectually removes it 

In my opinion both methods are right un¬ 
der certain conditions. One objection to the 
steam cleaning method, as found in aver¬ 
age use, is that the steam used is heavily 
saturated with water, and in passing 
through the tube part of it condenses, caus¬ 
ing an immediate pasty deposit in the tube, 
which shortly after hardens and perceptibly 
affects the transfer of heat to the water in 
the boiler. In such cases, unless a scraper 
is used frequently, this deposit accumulates 
to an extent that calls for a considerable 
amount of coal in excess of what would 
otherwise be necessary. Just how often 
the scraper should be used depends some¬ 
what on the conditions the boiler is operated 
under. It is safe to say, however, that re¬ 
liance should not be placed exclusively on 
steam cleaners. If it comes to a choice be¬ 
tween the two methods, the scraper will be 
found to keep the tubes cleaner than the 
steam blower. 


More natural gas was produced last year 
than ever before, and was valued at $35,- 
815,000. Ninety-four per cent was produced 
in Pennsylvania, West Virginia, Ohio and In¬ 
diana. The consumers, manufacturers and 
individuals totaled 634,269. The United 
States produced 99 1-3 per cent of the entire 
world’s production of natural gas. 
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ASGEST STEELCOHCRETE CHIMNEY IN 
THE WORLD. 


The largest steel-concrete chimney In the 
rorld was recently erected at Rellevue, 
lich. It is about 182 feet high with a 22- 



Oonoreto Stack 

30t square base built in solid rock 4 feet 
1 the ground, and having 108 stt»cl bars 
abedded in it. The chimney consists of 
n inner and outer sliell. 8 and 4 inches 
iick, respectively, to a height of 60 feet, 
'here they Join, tapering from there on 
Pom 8 to 6 Inches in thicluiess. It Is a 


single piece from top to bottom and weighs 
with its base, 390 tons, 25,0U0 pounds ui* 
which is steid. Work was carrit^l on from 
the inside at the rate of six feet per day. 


TO LOOSEN RUSTY SCREW. 


One of the simplest and readiest ways 
of loosening a rusted screw is simply to 
apply heat to the head of the screw. A 
small Imr or rod of iron, flat at the end, ii 
roddeneil In tlie fire and applied for two 
or tliree minutes to the liead of a rusty 
screw, will, as soon as It heats the screw, 
render Its withdrawal as easy with the 
screwdriver as if it were only a recently 
inserted screw. Tliis is not particularly 
novel, but is wortli knowing. 


HOW TO SOFTEN PUTTY. 


Putty whicli has l)econie hardcaied by (*x- 
posiire, as around wind<>w sash, may be 
softened and readily removed by the use 
of the following mixture: 

Slake three pounds of qnickstone lime in 
water and add one pound of pearlash. mak¬ 
ing the whole of about the consistency 
paint. Apply to both sides the glass and 
let it remain for 12 hours. At tlie end of 
that tiim* tin* putty will be snfllciently soft 
so the glass can be lift(*d out of the fraim*. 


HOW TO CLEAN POLISHED WOOD. 


An enoanstic oompostMl of wax. sal soda 
and a good soap is excellent f<»r i-Ioaning 
and ])ollshing at the same time. Slia'e the 
M’ax and the soap and dissolve them in boil¬ 
ing water: stir freciuently and add the soda. 
When the wax and soap are llioiM)nglily dis¬ 
solved plaec the mixture in a vessel which 
can lie closely covered and stir constantly 
till cool. 

This mixture will remove Ink from pol¬ 
ished surfaces and may be satisfactorily ai>- 
pliiMl to marbles, bricks, fiiriiitiire. tiles and 
floors. 


A car door fell from a freight train on 
the Southern Ry. so that it rested on both 
rails. The locomotive of a passenger struck 
it and the locomotive and tender were 
thrown down an embankment, killing the 
engineer, fireman and a flagman. 
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WORH VALVE GEAR AND HOW TO DEAL 
WITH IT. 


Faulty action of tho exhaust valves due 
to wear in the valve actuating mechanism is 
the cause ascribed by tho Automobile of 
motors missing and not giving off power. In 
an excellent article on worn valve gear that 
paper further states: 

The rollers, or shoes, which ride on the 
cams of the half-time shaft or the cams 
themselves may wear, owing to defwtlve 
lubrication, or to the material of which 
they are made being too soft If the amount 
of wear is, say, one-eighth of an inch, it 
is clear that the valve w’ill open just this 
much too late, and close this much too 
early. 

Back pressure will be caused by late open¬ 
ing, particularly at high speeds, and the 
burned gases will be retained in the cylin¬ 
der by early closing, and will be compressetl 
toward the end of the exhaust stroke. 
When the Inlet valve opens, therefore, these 
burned gases, which are then under pres¬ 
sure, will rush out into the inlet pipe, and 
displace a portion of the Inc-onilng charge. 
Now the pi.ston goes out on the suction 
stroke, and as the inlet pipe is full of ex¬ 
haust gas, the fresh gas will not reach the 
cylinder until the piston has moved out a 
considerable percentage of its stroke. Con¬ 
sequently the volume of tin* aspirated charge* 
will be less, and the percentage of burned 
gas to fresh, or explosive, gas will be 
greater. This will cause weak explosions 
and loss of power. 

A little consideration will show that If the 
exhaust valves act as described, it will be 
almost Impossible to throttle the motor, so 
ns to make It run slowly. When the motor 
is throttled very much only a small quan¬ 
tity of explosive gas Is taken in during eacli 
suction stroke. There is, as just shown, 
a relatively large volume of burned gas in 
the cylinder and pas.sages. This buriicHl gas 
may dilute the fresh gas to such an exteiit 
as to render the resulting mixture non- 
explosive. 

When there Is a greater distance b(»tween 
the “push-rod” and valve stem than 1-1 (J 
Inch the valve actuating gear should be 
taken apart and refittcsl. More clearame 
must iH? allowed between the rod and valve 
stem when the latter Is long than when It 
is abort. The reason Is, that a long valve 
stem lengthens more on being heated than 
a short stem. For this reason before test¬ 
ing the clearance between the stems and 


rods, one should make sure that the motor 
is thoroughly heated by running it for ten 
or fifteen minutes. This run ought to get 
the valve stems up to working temperature. 

When fitting a new exhaust valve—espe¬ 
cially if it has a long stem, and everything 
cold—be careful not to make this clearance 
too little. If too little clearance is allowed 
when the parts are cold, the expansion 
due to the working heat may be suflicieiit 
to lengthen tho valve stem so much that 
it will rest on the end of the push rod, 
and so prevent the valve from seating fully. 
This will, of course, result in great loss of 
power also. 

Often a motor will have good compres¬ 
sion lien cold, or slightly heated, and have 
next to none at all after it has run for 
some time. When a motor acts in this 
way, the trouble is usuallj’ due to leakage 
past the valves on ac<*ount of the small 
amount of clearance betwet*n the valve 
stems and the push-rods. When the stems 
and valves are cold, the latter seat properly, 
hut when the stems are heated, and of 
course expanded, the valves are prevented 
from seating hy the stems resting on the 
push-rods. 

Valve .seats which are pitted badly are 
usually facini off. So much mctul may be 
taken off in doing this that the stem of the 
valve—when the latt(*r rests on the re-made 
valve—will touch the push-rod. After valves 
have been ground in a great deal, or after 
they have b<»en faced off, the stems may 
also strike the push-rods. The action of 
mechanically operatinl inlet valves wdll 1 h* 
a fleeted hy wear in the mochanisni, the 
same as exhaust valves. 

Inasmuch as the springs on the Inlet 
valves are usually weaker than on the ex¬ 
haust valves, the wear on the parts which 
move them will not ho so gn*at. Another 
roa.son why tho wear is l(‘ss Is that there 
is no pressure on the inlet valves at the 
instant when they are 1 if toil, while the ex¬ 
haust valves may have forty or more pounds 
pressure to the scpniro inch on them at this 
moment. 

Inh‘t valves do not got nearly as hot. and 
(■nnsoquently do not expand as much as ex¬ 
haust valves. For this reason less clear¬ 
ance should be allowed between tho stems 
and push-rods than would be nI1ow*ed be- 
twei'ii the stems and push-rods of exhaust 
valves. 

Tho remarks al)oiit facing off the seats of 
valves and grinding in of exhaust TglTOg 
apply to inlet valves also. 
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How To Build a Telephone Liue Usiu^ a 

Wire Fence 


50«Mile TelepKone System at Marlow, Indian Territory—Story 
of Its Constraction and Successful Operation 
Is Told By tKe Builder 


T» P. MartiA» Jr* 


A wire fence telephone line will not ^?ive 
perfect satisfaction during w’et weather as 
ringing is difficult owing to the grounding 
by the wet posts. However, in a dry climate 
like that common to the South it wili work 
nicely. Such a line was Installed and used 
by the writer for nearly two years. Thou¬ 
sands talked over the line and few dreamed 
that their important messages were going 
over a common barbed wire fence. The line 
was run on the right-of-way fences of the 
Rock Island railroad from Marlow, I. T., to 
Rush Springs, and from Marlow to Duncan, 
10 miles each w-ay, making a 20-mile fence 
line, which was connected at Marlow with 
a 1-wire 2x4 post line, which had been 
hastily built from Marlow to Lawton, O. T., 
30 miles distant. 

The first piece of advice I shall offer is 
this; what you do,do with care and you will 
find that you have a convenient telephone 
line which will work with several *phones 
on it, a distance of 20 miles during dry 
weather and, if very dry, you may ring 50 
or more miles. Get only the best of tele¬ 
phones, about a 5-bar generator in what is 
know'n as the long distance bridging tele¬ 
phone. This will cost you complete about 
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$12, and is well worth the price. Poor ma¬ 
terial gives poor results, so get the best of 
what you do buy. 

Get permission from all who own the 
fences between you and the friend you de¬ 
sire to have telephonic communication with. 
This is generally an easy matter. If the 
wire fences are three wires or more, the in- 
•tnictions following will apply for all. 

Get tM>me poles or pieces of 2x4 about 16 
3at/t kmg and saw across and downwards at 


one end of each piece so that a wire laid 
in the cleft so made, will not slip over the 
ends of the pole (a nail driven into the end 
of the pole and bent down across the wire, or 



a fence nail will do better). Now get some 
No. 12 galvanized iron wire, enough to run 
across all gates, roads, culverts, or other 
ob.stacles, and to run from the fence to each 
house you de.sire to connect with. 

Begin at the fence in front or near the 
fir.st house and after splicing the barbed 
wire from each side of a certain post and 
tying the splice around the pole, put two 
good staples on each wire, then cut 
the original wires in center. Be sure 
to staple the wires before you cut the origi¬ 
nal wire, or they will all slip and make the 
f('n «‘0 sag and look bad. Staple the wires at 
least an inch from each other so’that you 
Lave six separate ends on the post of a 
3-wire fence. Fig. 1 shows the fence as it 
is before touching and Fig. 2 after the 
wires have been cut. 

This operation leaves you with the wires 
in front of you to look after and saves you; 
line from being bothered by grounds or other 
causes on parts of fence which are not used 
by yon. .Inin an end of your iron gal¬ 
vanized wire to the top fence wire, pass it 
over the cleft in the end of one of the 
2x4 pieces, or the end of one of the poles 
you may have. Fasten it there with a bent 
nail or staple, nail your pole, or 2x4 to the 
fence post and run the iron wire to the 
first house, fasten it on the side of the 
house and cut off the extra wire for further 
use. Return to the fence and caref**”^ 
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«/f Mu* n(*xl house you 
• i ..Jill iSci> Unit nil staples 
, .... '/Kl.. on till* (op wire (wiiicli 
. • .... 1*1 fur Ihi* telephone line), 

. ..JH -, for you do not want 

. .... tl pu->ihli‘, nor any 8ji;:t:ln;^ 

. . .■. I lie Krouml hy even the 

■ .,;il*«iiit.ii you are not usiiis 
. ,. I; M ep all the wires clear, 

. . ,ii iiii.N lime become talulled 

..ij... ji will not affect your line 
... I lie* iruiihlesoine other wire 
^ j■. ijiii 'l jil Home place. 

■; .iluuK ihe feiK'e you will soon 
iji//..- fi'iiei*. Kl>;. 3 show’s how’ 

. ; iu'/U on a fein*e where an- 
.» iijj'l Mk. 4 shows how’ you 
. ilu' i* of the eross fence wires 
■<j</ jiiii loiieli any of the throe 
/•J..I- wins. Ill* careful wiien 
. IJ IJI.. lo hiJiple eai li wire well so 
. .. II- for Ihiit piirpo.se will not 

..j,. I III off nil loose ends so 
ri I,...11 lio\s will not twist them 
\iiii iisr, N(*xt you may 
.1 .Mil- j.-.ili*. w hleh many times 
. nil I hi* KI 'shows 
^ . . f.il ihi- way to pass It. (iit 

i .ii h ii.'-l one post from the 
. , ..|i i^xo piisis would he het* 

im.'.IiIi orii ii liapiiens to 'phone 

.ill • I v\o pleees of 2x4 are 

, .1 - Il.r ilr.i w liiir shows. 

I. I . - 1.0 V lo eross a roiid. lieint; 

j . II.. i...iiiiit r of erossiim over a 
i.i. .. .. II..ii III eMT.v case all side 


fence wires or other obstructions are dla0<^^" 

neeted from the main line fence. _ 

Fip. 7 is a hollow or creek fixed so tK^^ 
cattle cannot pass. The fence wires 
usually tied to each other by smaller wir 
These wires should be removed and replac- 
with a new strong wire and a small 
celain Insulator l>etween each fence wi 
so that while the fence wires are braced an^* 
held as before, they are insulated from eoc:^* 
other. As such places are usually 8oarc«B""t 
of annoyance, I would suggest the methc^^ 
of Fig. 8, although it is more trouble. Th*^::^ 
is the method used for crossing small river 
Fig. 9 shows a wire coming down a rai^* 
road right-of-way fence on one side, cross*'- 
ing under a culvert or bridge and going ou^ 
on the other side. All three wires are dies* 
cun neeted on each side of the bridge or 



rulviTt, similar to Fig. 2, and the connect¬ 
ing Iron wire lictw’etm the two sides of the 
nilvort is run under and nailed to one of 
the cross-ties of the railroad track. If the 
ti«*s are lying on the ground, a piece of 
heavy insniateil wire nailed near the top. 
hut on the side of a tie, will serve the 
piiniosc as well. In this latter case it is 
Avi'll to seoop out the sand next the tie so 
that in ease of rain the water will drain 
(luiekly from each side of that particular 
cross-tie. 

Fig. 10 is similar to Fig. 2. and Is intended 
to sliow' the end of the line. If. however, 
you desire to connect up stweral houses Fig. 
11 shows how to do it. Each house Is 
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approached and handled in the same man¬ 
ner as the first one, bridge ’phones being 
used with a ground wire at each house. 

Fig. 12 shows how to place the telephone 
instrument inside the house, and Fig. 13 the 
fuse block and ground wire outside. After 
having attached your iron wire to the side 
of the house, bore a small hole through 
the wall (slanting upward from the out¬ 
side so that wind and rain will not en¬ 
ter) bore another hole Just above where 
you have decided to put the telephone in¬ 
strument, and still another a few feet to 
one side of it Get about 50 feet (to each 
house or ’phone) of No. 14 well covered in¬ 
sulated wire, copper preferred; take a knife 
and scrape away all the covering from one 
end of this wire for about two inches and 
run the scraped end through, the hole at 
the top and Just back of where you intend 
to put the telephone inside the room. Meas¬ 
ure off enough of this wire to reach the 
ground and there scrape the covering for 
about six inches. Get a piece of iron rod 
about three feet long, an old wagon rod 
or stove rod will do, file each end of it 
bright for about six or eight inches, and 
wrap an extra piece of the copper wire 
around it (first removing the covering from 
the wire) many times, close and fast, 
soldering it if possible. Take your axe and, 
selecting a damp place at the bottom of 
the house, drive this rod down and under 
the house (where it is usually damp) until 
you have covered up the top of it, leaving 
sticking out the small wire you have 
wrapped it with. Now take some small 
double-headed tacks and neatly nail your 
wire from the ’phone, down the side of the 
house, along a crack where it will not show, 
to the grounded rod and there attach the 
two ends together. Cut another piece of 
wise about half the length of the wire 
4br mn to the ’Iphone, scrape each end 


well and Join one end on the outside of 
the house to the wire already running to 
the ground. Run the other end through the 
next nearest hole and leave the slack inside 



the room until later. Now take your iron 
wire coming from the fence, fasten it up 
high where the cows will not break it down. 
Get a small fuse block and fuse from your, 
local ’phone man, who will explain to you 
fully how to use it, and screw the fuse 
block to the house outside and w'ell up 
under the eaves out of the rain. To the 
other end of the fuse block fasten another 
piece of Insulated wire, well scraped, and 
run the end of this piece through the last 
hole you bored. Do not run tw’o wires 
through the same hole and be careful to 
nail all wires down so the children will 
not be tempted to pull on them, thus 
breaking the line and giving you trouble. 
Now go inside and put up your telephone, 
with which directions are usually sent. Do 
not connect up the battery on your ’phono 
until after your instrument is up on the 
wall, for batteries run down or lose their 
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«ierj:y wbeii in use' constniitly and a tolo- 
pbone on the wall is iistially in :i iKisition 
vliere it throws the Uittery in oiroult. 

^ Get a small wooden 2-poiiit switi-li with a 
little lever to it and fasttni this switeh to 
the wall iiuimHllately alnoe and to one side 
of your telephone. Then' are small eon- 
net’ting pi*sts under or on iln' lev»*r aiul 
points, and to thesi' iHists attaeh wirt's as 
follows: to the lever itself attaeh a slu»rt 
wire and fasten the other end of it to one 



of the hilitliiii: ]H>stM nr sert'us nt tht' top 
of the telephone: ntliieh tit ntin nf the 
imillts. the wire whieh enineN fmiii the fiwe 
IthH'k. iiiitl tti the iilhei pninl tilhieh one oi 
the Win'S that has heeii 11111111*1 led ullti the 
uronnti nal, now lal.e Ihe other wire, 
wliiidi iiIno riiiiN to the nriiiMid rod. and 
•‘oiilieet It to tin* I'einidnlini lilndtne po»i| at 
top (tf 'phone, t iiiiiiei I till- liiiile|,\ ill the 


liattery box (put the small wire you will 
find there loose, under a binding: post and 
serew it down). Now place the lever of 
yonr switeh on the point the line wire 
eonu's to and sw if you have left any loose 
ends of wires, for there should be none. Any 



slack in win's may he renieilU'd by wind- 
in:: tin* iM<nIati*il wire anniiid a wire nail 
or lead peiieil. that your fuse is well 
down in tin* Idix'k. that all screws and 
blndinir jx^sts are well si t, and, if such is 
the ease, you are d.oiie here. Fix the next 
‘phone likewise ;;nd you are in readiness to 
rim: your frifid. The fuse hhK-k and fuse 
is for proteetiiM*. a;:ai':st li::hriiin;: and the 
s\\ iieh serves a similar punH>se, and in ad¬ 
dition is to l e usM to ‘ test*’ your ’phone. 
If you liiid tiiat you laiinot rinjr, turn the 
switeh to tie* otl-.er point and If It then 
rinys. your ‘plnuie is all right so far as 
rinuiuc is eoueerni‘il and the chances are 
that tile line is eut som'*where. In case of 
liuhiiiiie.: or a thunder storm you can turn 
the lever to the switeh s.> that it touches no 
pi*int at all. This leaves your line “open" 
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and you cannot talk or ring anyone until 
you put the lever back on the point where 
the main line is connected. If, after putting 



up both ’phones, the lines do not work, but 
test out properly so far as the instruments 
are concenjed, the trouble is (and will be 
often if you do not follow to the letter 
directions given here) on the fence some¬ 
where. Go over it again and when you see 
a place you are in doubt about, fix it. 
Then go back to your ’phone, leaving the 
other party at his and try again and you 
will doubtless have a pleasant surprise in 
the way of your first conversation over a 
barbed wire fence telephone line. 


AFRICA IDEAL FOR COTTON GROWING. 


England, in promoting the growth of cot¬ 
ton in Africa, has taken up a most promis¬ 
ing field, as has Germany also. The cli¬ 
mate, soil and native laborers of Africa are 
more favorable to cotton growing than they 
are in any other continent, and before 1906, 
in British Central Africa, alone, 200,000 
acres of it will be planted. 

British possessions in West Africa in¬ 
clude 500,000 square miles, containing 20,- 
000,000 negroes, and an output of 10,000,000 
bales of cotton of superior quality per year 
is expected from that district. 

That the market for the product is good 
is apparent from the fact that the average 
increase of the world’s cotton output is 
100,000 bales per year, while the average 
increase in population greatly exceeds it 
and cotton fabrics were never more in de- 
Diand. 

Egyptian cotton Is noted for Its silky soft¬ 
ness, but in no other country save Africa 
has its seed produced good results. The 
establishment of transportation lines will 
make a great cotton territory of the Sudan 
as hnnii^ation to that part will be greatly 
■ed. 


riSE ENGllfE PROVIDES MUSIC ITOR 
SCHOOL EXRCISES. 


A fire engine returning from a fire pro 
>*ided the music for grammar school exer. 
cises that were being held in the First 
Presbyterian Church at Austin, Ill., recently. 
The big pipe organ at the church is pumped 
by a water motor, but owing to low water 
pressure the organ only gave a wheezing 
sound when the organist attempted to play. 
An alderman was in the audience, who 
went ont and hailed a fire engine that 
chanced to be passing the church. By the 
aid of the fire engine and the blower the 
organ was pumped and the entertainment 
proceeded. 


RAILWAY MOTOR SERVICE IN GERMANY. 


Motor railroad cars for service on small 
local roads are now being built in Ger¬ 
many. The cars are to be of two sizes; the 
larger ones will pull a trailer of two tons 
gross and will accommodate the entire pas-’ 
senger, mall and freight service. Passenger 
service will be German third-class, the 
seats being unupholstered wooden ones. A 
separate compartment for passengers with 
heavy baggage will be provided or the 
space will be used for standing room in 
emergencies. These large cars, without 
the trailer, are capable of a speed of 46.6 
miles. 

The smaller cars will pull from three- 
quarters to one ton gross weight and will 
transport baggage and a limited number 
of passengers. The freight and regular 
parcels-post service will be bandied by local 
trains. On main.lines the small cars with¬ 
out trailer will have a speed of 37.3 miles, 
and on branch roads, 31 miles. 

Besides these motor cars for railway ser¬ 
vice, street motor cars of five patterns for 
mall service are soon to be Installed. Three 
of these are for use in inner cities while 
the other two types will be used on the 
highways in rural districts and will ac¬ 
commodate passengers, also smaller cars 
will be used to collect and deliver mail, and 
possibly freight, at points having no rail¬ 
road connection. 


Music to soothe the troubled minds of the 
insane is being used with great success at 
the Cook county asylum for the insane. 
One Chicago firm has recently donated six 
pianos to the institution. * 
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SIGNS USED BY FOR- 
RICAL DRAFTSMEN. 


. . ., . ., ij/J flriivvlut^H inhl out by Ger- 
. .. > ijijil Ihiliaii iMijrlneers and 
;j ilji-ir i|4-(^ij;ns for wirlne of 
. , • >' . iJi*‘ j^fiHTJiIly iu*Ht ehilx)r:ite. 

^ . I ' iX< iiJil iM ^llowll in a most pains- 


X 

'•X 


Ibciiiiilearent lainp. 

Poiiublti iDcandeacent lamp. 

£&iuiiiiaai'> group of IncandescenC 
lauilM; Dumuer of lamps, flas. 



tollable group of Incaodescent 
laui|>u; number of lampil 
Ibraa. 



Aic luiii|/a of atz amperes. 


Willi bracket 


(one lamp). 



^ A 


biaudlijg lamp (one lamp). 
Haugliig lamps (two lamps), 
hltfciioiler (four lamps). 

Wall lube. 


-iJj- 

•illi 

>- 

H 

0. 

(f. 

(^^ 

(f^ 


Miigitf |M)le cut-out ; If a figure Is 
aloiigalde, It denotes am- 
pc l ea. 

iii^ubltf iMile cut-out; If a figure la 
aloiigalde. It denotes amperes. 

I line pole rut out; If s figure ts 
aloiiKalde, It denotes am- 
liarta. 

Wall aitarhiiient. 


Isuiall biuindi cut-out. 

luveialiitf tir pole changing 
aMliili for three Bni|K»rea. 

Hiiigle piilit awrllch for four am- 

|ii ita 

lioolilu pole asllcli for four am- 
p( I ra 

Jliin-piiir awltcb fur four am- 
pi'i I a 


I'liiab 11* *011 ifli'tllile r»»rd^ 


i.ii iiif. iiiiiiiiMt liiiil lilt* Iuto IIUiii- 

li.iiiil nil Kill % 11-'ll il.\ ii‘>i'il III ilii* ivuiitrit"^ 
iii< iiij<iiii ii III i|i ■ I) iiiiii- (lii‘ r'.;itI'riiiI t^r :ip* 
(i. Im II-I iI till |.| ••liiisi'il olalitN, .CIV'S 

.\iiliiti 1 i 1 i i iiii 11.1 III ilii \\ I .Icil riciiiii. 

I Itil || Illlil\ pi I ' iM I ir-l ■ 'IlM '• 1 {o I III'Ml. illltl 

j mill Ml.11 111 I <11111.111111: lor rorviuMi work. 
III! ii.'-i III fiitiUii uilti nitwit' sviiibois 

pli.ill> .11 I'i'li 1 ii Ii 1 Itir iMlUlbllltU^ of till' 
l•^lllll.ll<• ill lull lliii-lil. "lilt* folliiwlllg i\tn- 

viMitiiiiiiil N.viiiliitb liro UKotl ti» ^Uree 

above-uutiioil 1 'oiiiiii‘lpii: 


Conductors; B., bare copper; B. E., litre 
iron galvanized: G., seamless mbber insoli' 
tion; L., flexible cords; K. B., bare letd- 
covered cable: K. A. lead-covered cable witt 
asphaltum-tai>ed cover; K. E. lead-covered 
cable, armored; g.. conductors on insulators; 
o., conductors in iron conduit. 

Firms making out plans and drawings to 




Ordinary return circuit 

Three-wire or altemating-cur' 
rent circuit. 


armored 
Vertical mains, up and down 


Plesihle conduit. 
(Greenfield tjpei 


Switchboard, two-wire ayslcsi^ 


Elio 


Switchboard, three-wire ajs- 

tern, or alternating. 

Rheostat or heating appllanet 
of ten amperes. 

Portable rheostat of sis aflh 
peres 


Choking coll 


Lightning srrester 



Lightning-rod lipi 


Ground 


M'Mii- 



cx 

0'v 


Accumulators or secondary bat¬ 
teries 

Dynamo or generator, wits tea 
kilowatts capacity. 

Motor with two kilowatts ea 
pacity 

Transformer with capacity of 
ei^hty-five kliowatta. 

Two-wire meter, with capadu 
of five kilowatts. 

Throe wire or alCernatlng-cur 
r%'Dt meti-r «itb capacity 
of ten kilowatu 

Ammeter 


Vl-.i meter 


bo u*;oil in t!u‘ bi forc-mentioned countries 
will do well to io:;<:dcr these symUds, and 
also v-ari'fiiTy to -dd in ii;;\ires the priip^^siil 
iinipiTis to I'c carrlixl on each wire or cable. 


Pr. Nil Is K. Kinsen. whoso expeniuents 
I'l'ViTin.:; many years siicessfully demon- 
St rat 111 tin* use of chemiral rays as a ears:- 
live agent, diitl in Copenhagen, September 
'2A. Ills *'Fii:seiCs MtHlioal Light Institiite* 
galiuHl world-wide renown to ctuliis 
cnloels of the gkln. 
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Index to Shop Notes for 1905 


A 

Aetd Cup, Dip 73 

Aecldenta, Blectrldtr* What to Do In Case of* 117 
AccldPuta^Plnit ThlUKg to Do In Case of 
Spralng or Dlsloeiitlotia ,*..i«*. ***.***«**.* *132 
^rcldont, Treating Hustj Nnll Wdund* ••••<* *118 

tr-Bla*t, How to Make a Portable.. ^ 

•Jr Compreggor, Improrlaed ^.141 

*Alr CompresBon OlHiig: Cjlltidcr of .**.«...* *^ 73 
lllgntag Eoglneg, Simple iDHtromeiit for*..*103 
illoy. How to Make a Useful Soft-13T 

iTumloum Couductors for Electric Lines*.88 

ilnmlnum, Solder for*.. *.* *.* *18, 11 

ilumluutii* Solderluj^ .******.**,.*11 

Uumlnom, Some Buica for Coating....*.**** 11 

ClumlQutii. tho Welding of.**.**,*..08 

^moiila Fomea, Antidote for* 106 

Antidote for Ammonia Fumes**** ***.****..*.100 
Anti-Hum DerleOp Engltsb**.*..**,**,*, *,.**. 83 
Anf^ll and Straight EclgOp Combination* *,.****112 
A re Ughtj How to Make an , 03 

IrmotnreSp Rapid Method of Testing*,*,.,*« 75 
irmaturea* Simple Fan to Cool Drum*.*..** 64 
^ntomoblles, Emergenejr Rope Tire for**..****163 
^ulomcihlle ra. the .***.*,**,.,,..,*,* 6S 

Automobile TfreSp Fllltog*. ....***,*..**,.** ,132 
<^ntoai To Cli^an Clogged Water FI pea In 

Gasoline .16 

Repairing Broken Thread End of...,,.* 27 
^Axlc, To Hepair Broken. 143 

B 

'^bbttt Metal, Inline Babbitt Did Not Inrent 142 
babbitt. To TlghtCD In a Journal Box* ,,*,,, *125 

^%abbftt]ng Pulley Sleeves...13 

3Bag-Holder, Handy Home-Made_,..*.**.**133 

IBako Oven* To Convert Steam Radiator Into a*132 

Saw, How to Fold.,**.,,..147 

iBarber Shop* Hot Water for. 101 

■"Barrel" Taper Attaehinent* A*..**.63 

TBath Tub, How Moved by One Man.133 

Bayberry Wax In Pattern Making, Use of, ,.*140 
Bearings, Copper Wire for Hot* 03 

BelI-Centering Puach. *****....*...,**.**,*,. *121 

Bellows, The Evolution of the.**.. 90 

Belt Clamp, Handy,*.,, .. ,.102 

Belt, Crossed Pulley 118 

Belt* Half Twlfitlog a Quarter Twist*...*,,,* 66 

Belts, lACtug Large. 20 

Belts, Leather .. 62 

Belt Pits, To Keep Dry*__71 

Belt, To Find the Length of a,*.**.,*..,.,. 13 
Belt, To Find Width of for Required Horse- 

Power ....*.*m 

Belt, To Make Endless on Pulley.13 

Belt, To Tighten Vertical Motor.,*,**.76 

Bead Copper Pipe, How to* S5 

Bend Pipes, How to... ,.*..1S2 

Bending Cast-Iron ^pe .. ,154 

Bending Lead Pipe, Proper Method of*,,*.156 

Bending Pipe* Device for..*,. .126 

Beading Small pipes.... * 120 

Bit. Home-Made . 83 

BJacA Pg/Bt for Iron. __ 138 


mMeScMxam MBd Ptnrer-nrireu Machtnory. **,140 


Blarksmltb*s Ram .****...,,,****,***,,.,.*.. 86 
Biow-Holes, Prevent In Steel. 66 

Blowpipe Metal Welding.,,,*,...*!IT 

Blue Prints, Correcting*,.**., ,,*.,**.*.*,*** ,100 
BI ue Prints, Met hod of Preser v| ng 100 

Blueprint Paper for Blue Lines on Wldte 

Piiper . 88 

Blue Prints, Radical Change In**,.**.83 

Boats. Gasoline Faster Than Steam.. 76 

Boilers* Caolklug ...**.2S, 123 

Boiler Compounds, Feeding, *..,•,*******,*,** 40 

Boiler, Exploston of a Hot Water,... 100 

Boiler, Going Into Disuse* ...141 

Boilers, In Irodudug Solvents Into * *.,,.,,**■ 4,3 
Bolters, Steam Dome on UnnceesBary.,,,,*****113 
Boiler, Stopping a Leak In *,,**«*,*.,*,,,*., 56 
Boiler Tubes, Cleaning. 108 

BolJera, What to Do with Old Range.. 80 

Bolling Kettles Without Coals*•.•*.*,*,*•*** 02 
Bolt cupper, A Home-Made, .,*,,,,*.***.*.,. 39 
Boring an Engine Cyllnd.er,04 

Braces for Poles, Underground*....130 

Bracket, Floor . ,..,37 

Brass and Copper, Tinning, .141 

Brass Costings, To Pickle...104 

Brass Purnacef How to Build an Emergency. 74 
Brass, Hints on Melting* ,,..**,.*****,.***. .104 
Brasa, How to Harden and Make Springs*., .103 

Brassi Melting with Oil Flame*.. 97 

Brass, Melting In an Oil Fnmace, ..**..,,** .I'lB 

Brass, Plaster as a Flux for*. *... *,,. 126 

Brass, To Clean Chaaed. **103 

Brasa, To Polish.*.*,.*. 37 

Brass, Vise Jaws Cast from Soft.....123 

Brickyard, Cost of Starting a Small.. 73 

Broken Shaft, Temporary Repair to*..*.**** 01 
Bronxe Castings, To Prevent Itom Adhering. .116 

Bruises In Furniture, Taking out.*_.159 

Brush to Clean Comers, Miller's*.,.. 76 

Brushes, Paint, To Soften. lig 

Buggies, To Strengthen Old.**.61 

Burns from Hot Water or Steam, Treatment 

of .*.....,102 

Burn Fuel OH Without Pump* How to.23 

Burns, Remedy for.. Ill 

Bums, Remedy for Vitriol****.-.******101 

Bums* Treatment Of*. .*.**.*.**.*.*..,»***,,. 9 
Burning Oil, Care in. *100 

BurnlsblDg Nickel Plate on Hand Lathe*,,**. 78 
Butcher Knife, How to Temper*, ,,****..,*., *154 


m 

Cable-Sbeath-Cnttlng Knife ... 

Calipers, Handy Inside.. 

Camphor* Predict Weather with..,,**. 
Canned Goods* Solder for Sealing,*,***, 
Canvas Top* How to Paint a * 

CarboUc Acid for Tempering Steel Tools 

Carriage Springs, How to Shape,**- 

Carriage Varnish, Good. Quick-Drying. 

Case-Hardening, About * * *. 

Cast-Iron Pipe, .*, * * ^. 

Cast-Iron Pipe, lAt« ot***... **... * 
Cast Iron* How to Botten*,****** 
Cast Iron* How to 


.*142 

,*m 
,* 20 
**141 
*,124 
..121 
**157 
,*137 





















































































































<lMt Zm>iu Tinning .108 

Cast Iron, To Drill Chilled.103 

Casting Alnmlnum, Borne Rules for.11 

Castings, Bronse, To Preyent from Adhering..U6 

Castings, Cleaning Gray Iron.110 

Castings, How to Weigh Irregular.140 

Caulking Boilers .28, 123 

Celluloid, To Make Non-Inflammable.100 

Cement for Pipe Joints.104 

Cement for Repairing Cast-Iron Tanks.121 

Cement, How to Use In Cold Weather.106 

Cement Leather to Iron, To.97 

Cement, Machines for Sampling. 

Cement Rubber to Leather, To.00 

Cement Water Trough, How to Construct.109 

Cementing Jet .131 

Chaser for Cutting Threads.150 

Check Valve, Securing Worn-Out Cap of.10 

Check Valves, To Detect Working of. 9 

Cheese Press, How to Make a.162 

Chimney Remedy, A. 84 

Chisels, Recipe for Tempering.131 

Chiseis, To Temper Mili Picks and.116 

Chuck, Faceplate for Self-Centering.122 

Cider Mill and Press, How to Build.112 

Circles, Center for Scribing.99 

Circular Saws, Beveled Block for Setting.119 

Cistern Cleaner, To Make a.79 

Clamp, Convenient Polishing.141 

Clamp, Handy for Any Purpose.148 

Clamps, Human.163 

Clamps, Pair of Home-Made.127 

Clean an Oil Stone, How to.96 

Clean Shop Floors, How to. 24 

Clean Spark Plugs, How to.142 

Clean Sponges, To.102 

Cleaner, To Make a Cistern.....70 

Cleaning Boiler Tubes.168 

Cleaning Gray Iron Castings.116 

Climbing Tall SUcks, Novel Method of.22 

Cog Wheels, Repairing Broken. 16 

Coil Springs, Simple Device for Making.101 

Color Electric Lamps, How to...05 

Colors Used in Tempering.120 

Commutator Cleaner .59 

Compass, Cheap .37 

Compound Engine, Simple Deflnition of.86 

Compounds, Feeding Boiler.49 

Concrete Curbing, How to Make.50 

Concrete Foundations for Machinery.54 

Concrete, Making Mix Itself.60 

Conductors for Electric Lines, Aluminum... 8!) 

Conduits for Steam Pipe, Practical.128 

Connector for Testing, Convenient.101 

Cooling Compound for Hot Bearing.143 

Copper, Tinning Brnss and.141 

Copper Trimmings, Preserving.51 

Copper Wire for Hot Bearings.93 

Coppering Steel.125 

Copying Drawings, Apparatus for.41 

Core-Drawing Mortising Chisel.31 

Cork, How.to Turn in Lathe.119 

Cotton Growing, Africa Ideal for.175 

Cotton, Machine that Picks.63 

Cotton, To Make from Pine.91 

Cripple, How to Make an Iron Boot for.107 

Cross-Cut Saw, How to Stiffen.108 

Cupola, How to Make a Portable....124 

Curbing, How to Make Concrete.60 

Cot Ends of Steel Tires, To.101 

Cylinder, Boring an Engine.04 

Cylinder Oil, Reservoir for Recovering.98 

Cylinder Oil, To Recover from Condensing 
Engines .77 


D 

.. 

L JPgsfeD to Rock Bottom... 79 

f oa mmen VnnecemuLry, Steam .IIB 


Draft, To Check Excessive Furnace.7t 

Drafting Board, Casting to Elevate.. 78 

Drawings, Apparatus for Copying.^ 

Drill Chilled Cast Iron, How to...W 

Drill, How to Weld a Steam......107 

Drill. Portable Electric "Scotch".68 

Drilled Wells, Removing Obstructions from.. 31 

Drilling in Iron. A Pointer on.91 

Dry Batteries, How to Recharge.. 27 

Dry Battery, Paste for...Iflf 

Dry Steam for Wheat Steamer.. 8t 

E 

Electric Fans for Frosty Windows.21 

Electric Lamps, How to Color. 96 

Electric Trap to Kill Rats..116 

Electrical Expressions and Their Eqaivalents.100 
Electricity Accidents, What to Do In Case of.117 
Electricity. Thawing Service Pipes by........167 

Elevator, Tool Box. 88 

Enameling Oven, How to Make a Steam- 

Heated . 66 

Engine, Attaching a Light-Water Jacket to. 81 

Engine, Gasoline, How it Works.46 

Engine Kink, A Gasoline.98 

Engine, Making Lift Itself.88 

Engine, Reversing Single Valve.. 87 

Engine Rooms, Tool Rack for.107 

Engine, Rotary Gasoline. 115 

Engine, Simple Method of Lining.. 19 

Engines, Estimating Horsepower of Steam....184 

Engines, Exhaust Piping of Gasoline....18 

Engines. Simple Instrument for Aligning.166 

Engines, To Recover Cylinder OH from 

Condensing . 77 

Etch on Glass, New Way to.. 16 

Exhaust Piping of Gasoline Engines.18 

Exhaust Steam, Apparatus for Removliig 

OH From . 34 

Expansion Joint, Novel but Practical.40 

Explosion of a Hot-Water Boiler.............109 

Explosive, New Powerful. 64 

Explosives, Using in Mining...72 

P 

Faceplate for Self-Centering Chuck.122 

Factories, To Locate Fire Escape in.121 

Fan to Cool Drum Armatures...64 

File Handle, Lead. 36 

Files, Attachment for Long.82 

Files, How to Soften.186 

Files, How to Make Pivot.71 

Flies, To Harden—Welding Track.. 68 

Filing. Convenient Vise Arrangement for....125 

Filing Circular Saw Teeth.28 

Filing Machine, Foot Power.67 

Filler, Sugar as Wood. 30 

Fire Engine Provides Music for School Ex¬ 
ercises .ITS 

Fire Escape, To Locate in Factories.....121 

Fire Palls Were Handy, The.91 

Firing Pin, Wants to Remove Broken.157 

Firing, Practical Hints on. 29 

Fireproof Wood, How to.Ill 

Floors, To Clean Shop.24 

Fluid Gas Manufactured from Heavy Mineral 

Oils.164 

Flux for Brnss, Plaster as a. 126 

Foot Power Filing Machine.67 

Foot Power Hammer, Home-Made.99 

Foot-Power Hammer, A. 109 

Foot-Valve, Angling for a.160 

Force Pump, How to Make a Plumber’s.88 

Forge, How to Make a Cheap Wrought-Iron. 12 

Foundations for Machinery, Concrete.. 64 

Foundry, Way to Manage. 9 

FreVglit Cara Ordered \n ID 

FrcncYi 'kLotonco.. 










































































































































Frtotlj^t;} Wbeei Pattern^ Maktnir in Sli<Jrt 

t Time , ..^ . 1^ 

jPpoat'PriMf Mortar ... 2C 

Oil, To Burn Without Pump. 23 

^Hiruaoe, How to Build au Emorgeucj Brass. 74 
pomace, How to Make K?^erf Pipe Heat..... S^3 
Pomace, New Rotary Meltiog. , 80 

Forui tare, Taking Out Brulaes In........... . .15f> 

Q 

Gaa Euginc, Whistle for,... 33 

Goaketfl, Wooden, for Steam Boilers,..,..,.. 28 

Gaaollue Hoglue, EjEhaust Piping of,... 13 

Qaaolliie Engine, How It Works,*,.. **,*,*.,, 40 
Gaaolltie Engine Kink, A. M 

OaBotlne Engine, Rotary...... ,llfi 

Gasoline, Simple aud Safe Storage of,..,,... 28 
OflsoJlne Storage Tank, Water Pumped from. 100 
Gasoline Strainer, To Make a.............. .122 

Gate Valre, Made-Ov^er.,. 10 

Gauge, A Marking .. .110 

Gauge Glasses, Care of Reserre,.... 16 

Oenerotlon of Steam, The, 42 

Olnas, Boring Holes In...............,137 

Olnaa* Drilling Hoiea In.*.,. ..l3o 

Cl lass,. How to Bore Holes In....,122 

Olass Jars, How to Cut,,,.,. ,110 

Olai^* New Way to Eteh on.. 10 

Olass, Polishing Glass with...13 

OJn sa Stoppers* Removing...... 104 

OInss, To Transfer Pictures to...,,121 

Otue, Cost and Handling of,.,..,.,..,,.,103 

Oltie, How to Recognise a Good Quality..... 164 
Olue Pot, Economical..110 

OLue. Recipe for Marine...153 

Orates, Deterioration in...... 124 

Ctra vel Roof, How to Make a..... 161 

dray Iron Castings, Cleaning..116 
drease Cap. How to Make a.. *,..157 

driodlng Btop Cocks..... 2S 

drludstoiie Scorcher, A.......35 

Croqud Connections, Making Good..*..132 

Ground Connection of Telephone, How to 

Protect .. 97 

Guide FuJley, An Ingealoua.. SS 

H 

Hacksaw, A Home-Made Power........101 

Hacksaw Wrinkle ......... 146 

Hammer, Foot^Power .. ...109 

Hummer Handle, Improving a.,....166 

Hammer, Home-Made Foot'Pow'er.39 

Hand Vise, To Use Wrench as...............153 

Hardwood Finors, Polish for,.......147 

Heater, Home-Made Shop Water..,,,,.. 8 G 

Heating Colls. Re-Armnglng.IMS 

Heat-Proof Paint, Recipe for.. .13D 

Ue ct ogra p h. How to Make a... 03 

Hitcbea, How to Make Knots and..,..,123 

HoUt, An IngepioQB. ,111 

Holsts, Rope, for Handling Shafting,,...136 

Holes In Glass, Boring..137 

Holes In Glass, Drilling... 135 

Holes, To Bore In Glass...... 122 

Horn Blower and Tire Intlater, Automadc., 134 
Horsepower of Steam Engines, Estimating.... .134 
iiorsetmvircr, to Find Width of Belt Required 

for . .....m 

Bearings, Copper Wire for.. 93 

Jrlot Bearing. Cooling Compound for a.143 

Water, Clrcolntlng at Low Preaaure_50 

tint 'Water for Barber Shop*.........,,.161 

Ijuniming of Wires, To Stop. X37 

I 

%tiesJkde«cent Filaments. Aids-64 

^jQCAiidescent Lamp Without Platinum._.... 71 

^jicandeaceut Lights, Quick and Easy Methol 
c/t Testing . .....?26 


ltd 


Injector, How and Why It Worka.,44 

Ink, Black, for India Huher Stamps..,.. 67 

Ink Bottle. To Keep In Drawer....31 

Ink Spots on Bttarble, Remoylng..121 
Iron* A Pointer on Drilling In................ 09 

Iron, Black paint for.k,...138 
Iron Boot for a Cripple, How to Make,.JOT 

Iron, QlTitbg Away...*,,,....*.,. *74 

Iran, How to Unite Cast..........103 

Iron, Tinning Cast..,.,. o 

1 ron. To Cement Leather to... 97 

Iran, To Drill Chilled Cast.......*.103 

Iron Work, Excellent Varnish for...........148 

J 

Jet, Cementing I3l 

Joints, Cement for Pipe....10 

Joint, Novel but Practical ExpaUBlon.. 40 

Journal Box, To Tighten Bahhltt In a.125 

K 

Keyway, Cutting Wlthont HemoTlng Ply 

Wheel ... ..... 25 

Key way, To Cut Small... 68 

Key-Senting Tool, How to Make a Handy.,.. 164 
Knife, Cable-Sheath-Cuttlng 142 

Knives, How to Temper....131 

Knot, How to Tie a Hitching,...82 

Knots and Hltehofi, How to Make....128 

Knots and Miles.*,....,,..,...138 


Ladder, How to Make a Handy Rope,.118 
Lamps, How to Color Electric95 
Lathe, How to Turn Cork In................ Jip 

Lead Pipe, Proper Method of Bending........156 

Lead Pipe, to Find Thickness Required..... .147 

Leak In a Boiler, Stopping a.. 56 

Leather, To Cement Rubber to............60 

Leather, To Cement to Iron.... 97 

Left-Hand Threads with Right-Hand Tools, 

Cutting .. 58 

Lengtbeuing a Smokestack While In Use.... 81 
Letters, How to Make Block. 50 

Leveler, Home-Made Shaft__ 60 

Lime In Water Jacket, Removing.....100 

Line Repnlrer, Handy Device for.______... 67 

Lining an Engtue, Simple Method of....... 19 

Log, To Measure Tapering.......,.,....103 

Loose Pulley, To Balance a..... OS 

Lubricator, One for Two Pumps,..110 

Lubricating Olla, How to Test....,,107 

M 

Machinist, To Become a Snceessful^, 56 
Machinery, Soft Tools for Handling.,.110 

Machinery, Tool for Moving.. 116 

Machinery, To Prevent Rust on... ...J21 

Manual Training, The Value of.... fin 

Mnrhie, Removing Ink Spota on........121 

Marine Glue, Recipe for. isa 

Marking Gauge, A.. .HQ 

Measure Coal lu a Bln or Box, How to,,, .101 

Measure Tapering Log, To.....,.102 

Measure the Height of Interiors, How to..*,.. 61 

Melting Brass, Hints on...,.,.104 

Melting Brass with OH Flame.. 97 

Metals, How to Write Inscriptions on..*..,,. 10 

Metal Polish, Liquid.....*......,,.,.,..,119 

Miles and Knots....—..**,*..138 

Mill Picks and Chisels, to Temper...116 

Millionaire lo a Month, How to Become,.,... 63 

Molding eborter Than a Pattern,....*. eg 

Mortar, Frost-Proof . 25 

Mortising Chlael, Core-Drawing, ^ * *,, 

Moving Mfteblhety, lov.......^.Wh 
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Oak, BDow to Buken.161 

CH Avpantoft for leemoTlng from Exhaust 

StoAsa.. 

Oil Borher^ Now English.21 

Oil Bnmors, Some Types of.114 

Oil, Care In Burning.100 

Oil Filter, Home-Made.60 

Oil Furnace, Melting Brass In an.158 

Oils, How to Test Lubricating.107 

Oil Production In California.70 

. Oil Pump, How to Make a Rotary.139 

Oil Stone, How to Clean.06 

Oil, Umbrella Joints Need.137 

Oiler and Torch, Combined.92 

Oiling Cylinder of Air Compressor.75 

Oiling System, Simple.. .87 

Oven, How to Make a Steam-Heated Enamel¬ 
ing .. 

P 

Packing, A Simple Home-Made.84 

Paint a Canvas Top, How to.124 

Paint Adhere to Zinc, How to Make.127 

Paint Brushes, To Soften.119 

Paint, California Redwood Hard to.46 

Paint for Iron, A Black.138 

Paint for Steel Plates.103 

Paint for Wood or Stone that Resists Moisture 140 

Paint, How to Figure on.16 

Paint, Recipe for Heat-Proof .139 

Painting Machine, Wheel.41 

Painting the Smokestack.21 

Paper, How to Straighten.155 

Paste for Dry Battery.159 

Paste for Mounting Purposes.105 

Pattern, Friction Wheel, Making lu Short 

Time. 133 

Pattern Lead.98 

Pattern Making, Use of Bayberry Wax in.140 

Pattern, Molding Shorter Than a.68 

Petrol Engine on Automobiles.53 

Phosphor Tin, How to Make.163 

Photographers, New Instrument for—The 

Verant .89 

Pictures, How to Transfer.117 

Pictures to Glass, To Transfer.121 

Pipe, Bending Cast-Iron Pipe.154 

Pipe, Device for Bending.126 

Pipe Hanger, Simple.36 

Pipe, How to Make a Torch of.159 

Pipe Joints, Cement for .104 

Pipe, Lead, Proper Method of Bending.156 

Pipe, Life of Cast-Iron .160 

Pipe, Piecing Out a Steam.142 

Pipe, Practical Conduits for Steam.128 

Pipe, Strength of Steam.45 

Pipe Threading, A Novel Method of.61 

•Pipe Turning, Large Centers for.67 

Pipes, Bending Small.120 

Pipes, Connecting with Right and Left Coup¬ 
ling .104 

Pipes, Coverings for Overhead Steam.168 

Pipes, How to Avoid “Sweaty".104 

Pipes, How to Bend.152 

Pipes in Gasoline Autos, To Clean Clogged.. 16 

Pipes, Putting Plugs In Water.164 

Pipes, Service, Thawing by Electricity.167 

Pipes, Supports for Underground Steam.139 

Piping Around u Girder. 50 

Planer Tool, A.131 

Plaster as a Flux for Brass.126 

Plaster Casts, To Toughen.110 

Plugs in Water Pipes, Putting.164 

Poker* How to Make a Light.64 

How to Lengthen. 727 

Tool for Bulling .117 

BoIsb, UnaorgrouDd Bneeg tor .ISO 

Pdlimh Bmmm, To . . 87 


Polish for Hardwood Floors.147 

Polish, How to Make Stove.62 

Polish, Liquid for Metal.119 

Polish, Switchboard . U 

Polishes, How to Make Metal.105 

Polished Surface on Turned Work, Producing.116 

Polished Tools, To Prevent Rusting.148 

Polished Wood, How to Clean.169 

Polishing Clamp, Convenient .141 

Polishing Paste, Recipes for.94 

Polishing Wheel, How to Make.90 

Power-Driven Machinery, Blacksmith and.149 

Power Hammer, Rock Drill as.20 

Power Required to Raise Water.320 

Powder Thawer. Electric.36 

Pulley, An Ingenious Guide.88 

Pulley Belt, Crossed.316 

Pulley, How to Make a Wooden. 13 

Pulley, Increasing Diameter.77 

Pulley Sleeves. Babbitting.13 

Pulley, Solid, How to Break from Its Shaft.. 14 

Pulley, To Balance a Loose.68 

Pulleys, About Loose.14 

Pulleys, Speed of. 14 

Pump, How to Make a Plumber's Force.38 

Pump, How to Make a Rotary Oil.139 

Pump Regulator, Home-Made.41 

Pump Rod, How Was Repaired. 66 

Pumps, One Lubricator for Two.110 

Punch, A Bell-Centering.121 

Putty, A Heat-Proof. 87 

Putty, Bulging .166 

Putty, How to Soften.169 

R 

Railway Motor Service In Germany.175 

Ram, Blacksmith’s .88 

Range Boiler, Repairing a.82 

Range Boilers, What to Do with Old.89 

Rats, Electric Trap to Kill.115 

Recharge Dry Batteries, How to.27 

Recipe, Uncle Sam’s Whitewash.106 

Recipes for Polishing Paste.94 

Recover Cylinder Oil from Condensing En¬ 
gines, To .77 

Redwood, California, Hard to Paint.46 

Resin for Soldering.11 

Reversing Single Valve Engine.87 

Rock Drill ns Power Hammer.20 

Roof, Gravel, How to Make.161 

Rope Hoists for Handling Shafting.136 

Rope Ladder, How to Make a.118 

Rope Tire for Automobile, Emergency.165 

Rotary Melting Furnace, New.86 

Rubber Artldes, How to Mend.140 

Rubber Sheets, Cutting.130 

Rubber Stamps, Black Ink for.67 

Rubber. To Cement to Leather.60 

Rust, Removing. Ill 

Rust Joint, How to Make a .127 

Rust on Machinery, To Prevent.121 

Rust on Steel, Preventing.115 

Rusting. To Prevent Polished Tools.148 

Rusty Nall Wound, Treatment for.118 

Rusty Screw, To Loosen.168 

S 

Sampling Cement, Machine for.135 

Saw Horse for Tinners, A.102 

Saw, How to Stiflfen a Cross-Cut.108 

Saw Teeth, Filing Circular.28 

S<*ale8, An Improvement in.-.128 

Screw Drivers, Heavy.159 

Screw, To Loosen Rusty.169 

Seamless Tubes, Rolling.17 

Section Liner. A Good. 85 

Section Lining, Uniform Syatfm of.24 

BervVet PV^es, Thawing by Blectriolty.167 

Set SsTews, 2141116^10% Btaba «C....H8 

















































































































































Set Screws. Shop Talks ob. U4 

Sotting Circular Saws, Beveled Block for.US 

Shaft Hanger, Ro-infordng a.134 

Shaft, How to Straighten a..7B 

Shaft Lereler, Home-hiade.SO 

Shaft, Temporary Repair to Broken.61 

Shafting, Rope Holsts for Handling.196 

Shocking Machine, How to Make a.140 

Short Circuits, Induction Teats for.63 

Shower Bath for Ehigineers.40 

Sieves, Device for Cleaning.59 

Signal System for Power Plants, Side Tele¬ 
graph .1.99 

Silver, To Prevent Tarnish on.Ill 

Skylights, To Cnt .121 

Slip Lay, Making the Hole in a.143 

Smokestack, LengthoningtWhlle in Use.81 

Smokestack, Painting the.21 

Smoky Floes—Open Grate Draughts.48 

Soft Alloy, How to Make a Uaoful.137 

Soft Tools for Handling Machinery.116 

Solder for Aluminum.10, 11 

Solder for Sealing Canned Goods.141 

Solder. How to Test.11 

Soldering .81 

Soldering Aluminum .11 

Soldering a Strainer on a Well Pipe.23 

Soldering Fluid, A Good.159 

Soldering Iron, New.76 

Soldering Iron, Treatment of.77 

Soldering, Resin for. 11 

Soldering Solution, An Excellent.137 

Solvents, Introducing Into Boilers.43 

Spark Pings, How to Clean.142 

Spark Preventer, Locomotive.89 

Sparking Coll, How to Make.26 

Speed. How to Calculate.138 

Speed vs. Size.69 

Sprains or Dislocations, First Things to Do 

in Case of.132 

Spring, Welding a Bnggy. 24 

Springs, How to Shape Carriage.157 

Springs. How to-Harden Brass and Make....103 

Springs, Simple Device for Making Coil.101 

Springs, Tempering .148 

Sponges, To Clean. 102 

Stacks, Novel Method of Climbing Tall.22 

Stack, Raising a.27 

Steam, Apparatus for Removing Oil from Ex¬ 
haust .34 

Steam Blower, How to Make a.108 

Steam, Dry for W'heat Steoiner.83 

Steam Pipes, Covering for Overhead.168 

Steam Pipe, Piecing ont a.142 

Steam Pipe, Practical Condnlts for.128 

Steam Pipe, Strength of.45 

Steam Pipe, Supports for Underground.139 

Steam Radiator, To Convert Into Bake Oven. 132 

Steam, The Generation of.42 

Steam Trap, How to Make a.155 

Steam Turbine, Professor Rateau on.70 

Steam Whistle, Home-Made.43 

Steel-Concrete Chimney, Largest in the World 160 

Steel, Coppering.125 

Steel, Hardening and Tempering.52 

Steel, How to Work Into Tools.100 

Steel, Notes on.67 

Steel, Preventing Rust on .115 

Steel, Scarfs for Welding..:.99 

Steel Tools, Carbolic Acid for Tempering....121 

Stone, Moisture-Proof Paint for.140 

Stop Cocks, Grinding.23 

Stopping a Leak in a Boiler.66 

Storage of Gasoline, Simple and Safe.28 

Stove Pipe Wedge, Handy.64 

Stove Polish, How to Make.62 

Straight Edge, Combination Anrll and.112 

Straighten a Shaft, How to.78 

Sliatsart Soldering on a Well Pipe.28 


Strainer, To Make a Gasoline.122 

Stripping Silver from Plated Articles.23 

Stubs of Broken Set Screws, Removing.143 

Submarine Sinks Cruiser.151 

Suffocation. To Revive from.lt>0 

Swaging, The Principle of.25 

“Sweaty** Pipes, How to Avoid.104 


T 

Tail Race, How to Build a Frost-Proof.96 

Tallow for Cutting Tools.106 

Tarnish on Silver, To Prevent.Ill 

Telephone, Connecting an Extra.26 

Telephone, How to Protect the Ground Con¬ 
nection of .97 

Telephone, How to Send Music by.72 

Telephone, How to Use One in Two Places.. 66 

Telephone Line, How to Build by Using a 

Wire Fence .171 

Telephone Testing Instrument, How to Make. 79 

Telephoned from Raft in Water Tower.146 

Temper a Butcher Knife, How to.154 

Temper Knives, How to.131 

Temper Mill Picks and Chisels, To.116 

Tempering, Colors L’sed In.120 

Tempering Chisels, Recipe for.131 

Tempering Recipe, Good.121 

Tempering Recipe, Hunts .132 

Tempering Recipe, Simple.160 

Tempering Springs . 148 

Tempering Steel Tools, Carbolic Acid for.121 

Tempering Tools.124 

Test Lubricating Oils, How to.107 

Test Solder, How to. 11 

Tests, Induction, for Short Circuits.63 

Testing, Convenient Connector for.101 

Testing Armatures, Rapid Method of.75 

Testing Instrument, How to Make a Telephone 79 
Testing Incandescent Lights, Quick and Easy 

Method of .,...120 

Thawer, Electric Powder.36 

Thermometer. How to Make a Curious.92 

Thread, Cutting Left-Hand.71 

Threads, Chaser for Cutting.1,50 

Thread-Cutting Kink, A.96 

Threads, Cutting Left-Hand with Right-Hand 

Tools. r.s 

Tie a Hitching Knot, How to. 82 

Tinning Brass and Copper.Ill 

Tinning Cast Iron.1()3 

Tintometer, The.1-16 

Tire Bolter, Handy .1 lo 

Tire Inflater and Horn Blower, Automatic.. .l.’M 

Tires, Filling Autoinoblh*.132 

Tires, New Method of Repairing. 

Tire, The Evolution of the.74 

Tires, To Cut Ends of Steel.1(H 

Tires, Washing Rubber.,51 

Tool, A Handy..38 

Tool-Holder, Handy.112 

Tool Steel, High-Speed.,51 

Tool Steel, New Welch.<*i4 

Tool Box Elevator. .32 

Tool Rack for Engine Rooni.s.107 

Tools, How to Work Steel Into.loo 

Tools, Tallow for Cutting.106 

Tongs, Useful Combination. 38 

Torch of Pipe, How to Make a.159 

Transfer Car, Operating by Cnblo.66 

Transjyoslng Wires with Knobs, Mi'tliod of.. ,51 

Trap to Kill Rats, Eleetrle.115 

Traveling Crane, Huw to Make a.14H 

Trestle for Repair Shop. Handy.148 

Trip Hammer, How to Make u.114 

Truck, One-Wheel Mill.118 

Tubes, Roiling Seamless. 17 

Turned Work, To Produce Polished Surface on llO 

Tuyere, A Home-lAade.34 

Twine Holder and Knife. 2^ 
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V 

Umbrella Jaliita Need OU.187 

UblTtml Mat ample.44 

V 

ValTt Oear, Worn, How to Deal With It.... 170 

ValTe» Hade-Orer Gate.100 

ValTe, Securing Worn-Out Cap of Check. 10 

ValTe, The Uae of. 9 

Valrea, Care in Attaching Brass.98 

Valree, To Detect Working of Check. 9 

Vamlah, Colorless .106 

Varnish for Iron Work, Excellent.148 

Varnish, Good Shellac.157 

Varnish, Good Quick-Drying Carriage.131 

Verant, The—^New Instrument for Photog¬ 
raphers .89 

Vise Arrangement for Filing, Convenient.125 

Vise Jaws Cast from Soft Brass.123 

Vise, lightning Grip.143 

Vitriol Burns, Remedy for.101 

Vulcanite. Working .20 

W 

Washing Overalls, Device for. 83 

Waste Press, Simple Design for.00 

Water Heater, Home-Made Shop.86 

Water-Jacket Attaching to Gasoline Engine.. 31 
Water Jacket* Removing Lime in. lOo 


Water, Power Required to Raise.. 

^ter Trough, How to Construct a Cement., 

Waterphone, A. 

Watt, The..... 

Weld, Right and Wrong Methods of Making 

Weld a Steam Drill, How to... 

Welding a Buggy Spring....... 

Welding of Aluminum, The. 

Welding Steel, Scarfs for.. 

Wells. Removing Obstructions from Drilled 

Wheel Painting Machine... 

When the Whistle Blows. 

Whistle for Gas Engine. 

Whistle, Home-Made Steam.. 

White Metal, Formula for.. 

Whitewash Recipe, Uncle Sam's.. 

Wire Fence, How to Build Telephone line 

Using a .. 

Wires, To Stop the Humming of. 

Wood, How to Clean Polished.. 

Wood, How to Fireproof.... 

Wood, Moisture-Proof Paint for. 

Wrench, A Socket. 

Wrench, Quick and Easy Way to Forge.., 

Wrench, To Use as Hand Vise.. 

Wrenches, Making Large in Emergencies.... 

Z 

Zinc, How to Make Paint Adhere 


ONE LIVE AGENT 

hi every shop, h there is none in 
your establishment it will pay you 
well to write us and leam what 
others are doing and what you can 
do. 

POPULAR MECHANICS, 


JOURNAL BUILDING. 


CHlCAOO 
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fVE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED, 


MECHANICAL TRADES 

RICAN ARTISAN MANUALS. Cloth, price 
ach. Each the highest authority in its par- 
field and recognized as a standard work by 
yho know. 

Tinsmiths’ Pattern Manual. Price, |3.50. 
House Warming Manual. Price, $3.60. 

Hot Water Manual. Price, $3.60. 

Cornice Work Manual. Price, $3.50. 

Manual of Business, and the 
UAL OF REU^EIPTS. 240 pages, cloth, price 
Tells how the various lacquers, bronzes, 
varnishes, alloys, cements, etc., are made. 
;s for 119 different kinds of solder and the 
ions index comprises 1,718 references. Pro- 
given will be found of special value to sheet 
PTorkers. In a number of cases the informa- 
fumished by manufacturers or by skilled 
Jcs. 

NESS MAKER’S COMPLETE GUIDE. By 
Martin. 6th edition, 240 pages, cloth, price 
One of the best text books on harness mak> 
•r published. A complete key to lengths and 
Ninety different kinds of harness cut, 
1 and made before your eyes, also all kind.s 
p work illustrated. A vast avalanche of in- 
on that cannot be found anywhere else. 'This 
omblned with an apprentice all that is needed 
luce a first-class cutter that will not waste 


CTICAL BLACKSMITHINO, compiled from 
icticai articles which have appeared during 
.t few years in the columns or “The Black- 
ind Wheelwright.” 4 volumes, cloth, prlve, 
1. Treats of the details of the prnctlcnl. 
tion of the trade and is suitable for those 
I to establish the trade as well as for those 
?d in the art. The only book of the kind in 
iguage. Volume I treats of ancient black- 
ig, tells how hammers should he made, etc., 
The chapters are: 1. Ancient and Modern 
jrs; 2. Ancient Tools; 3. Chimneys, Forges, 



Shop Plans, Work Benches; 4. Anvils and 
Tools; 5. Blacksmith’s Rules. Vol. II, in 7 
•8. In Chapter 1, treats of iron and steel, 
it iron and steel, rotting and crystallization 
, heating steel, testing iron and steel, treat- 
md w*orking of steel, hardening steel, restor- 
rnt steel, cold hainmering Iron. In Chapter 2 
e found several ways of making these tools 
lapter 3 tells how to make all kinds of chisels, 
ag clipping and cold chisels. Chapter 4 treats 
lls and drilling, method of making several 
of drill presses. Also an article on drifts 
iftlng. The principles of fullering may be 
in Chapter 6, with numerous examples. The 
les on which edged tools operate found in 
r 6, w’ith hints on the care of miscellaneous 
Chapter 7 Is a continuation of Chapter C, and 
ach description of the method of making are 
itlons. Volume III. Even more useful and 
tlve than two previous volum<‘s. Chapter 1 
blacksmiths’ tools, their preservation, bench 
tongs, tools for farm work, tools fqr holding 
bolts; Chapter 2, wrenches and their use; 
nr ^ welding, brazing and soldering; Chapter 
I of steel, tempering, hardening, testing, etc.; 
nr 8 ^ band forgings; Chapter 6, making of 


chain swivels; Chapter 7, plow work. Volume IV 
completes the series and like its companion vol¬ 
umes, contains very numerous illustrations. Chap¬ 
ter 1. Miscellaneous carriage irons, hammer signals, 
etc. Chapter 2. Tires, cutting, welding, bending 
and setting; how to make a tire; heating furnace. 
Chapter 3. Setting axles, axle gauges, thlnible skeins, 
etc. Chapter 4. Springs, how to make and reset; 
different ways of welding. Chapter 6. Bob sleds. 
Chapter 6. Tempering tools. Chapter 7. Proportion 
of imlts and nuts, forms of heads, etc. Chapter 8. 
Working steel, welding and case hardening. Chap¬ 
ter 9. Tables of iron and steel, including size of 
iron and different forms used by carriage, wagon 
and sleigh makers 

GUNSMITHS’ MANUAL. Large 12mo, 400 pages, 
illustrated, cloth, price $2. To be found here are 
descriptions of guns and pistols; fitting up a shop: 
general guusmlthlug; taking apart, cleaning and 
putting together; tools required, how to make tools, 
the work bench, working In Iron, steel, copper, brass, 
silver and wood; gun stocks, gun barrels; tools for 
breeching guns; tools for chambering breech load¬ 
ing barrels; browning and receipts for browning; 
valuable miscellaneous receipts; powder and shot; 
Judging the quality of guns; using the rifle; using 
the shotgun; using the pistol; vocabulary of chem¬ 
icals and substances used in varnishes, etc.; calibres 
of guns; rifling, tw'lst of rifles, etc.; directions for 
taking apart and assembling guns, rifles and pistols. 
In fact, a complete practical guide to all branches 
of the trade. 

JAPANNING AND ENAMELING. By William 
Norman Brown. 52 pages. Illustrated, Svo, cloth, 
price- $1.50. Contents: Enameling appliances and 
apparatus; Japans or enamels; to test enamel for 
lead Japanning metals; Japanning tin; enameling old 
work; for cast Iron, copper cooking utensils, stoves, 
etc.; paints and varnishes for metallic surfaces- 
backing for iron; processes for tin plating; galvan¬ 
izing; metal polishes; colors for polished brass; a 
golden varnish for metal; painting on zinc; carriage 
varnish; Japanese varnish and its application. 

PRACTICAL MANUAL OF HOUSE PAINTING, 
GRAINING, MARBLING AND SIGN WRITING. 
By Ellis A. Davidson. 12 mo. 394 pages, price $2. 
Full information on the processes of house painting 
in oil and distemper, the formation of letters and 
practice of sign writing, the principles of decorative 
art, a course of elementary drawing for house paint¬ 
ers, writers, etc., and a collection of useful receipts. 
Its Illustrations are colored plates of woods and 
marbles, and numerous wood engravings. 

PAPER HANGERS’ COMPANION. By James 
Arrowsmlth. 108 pages, price, $1. Practical op¬ 
erations of the trade systematically laid down, with 
copious dlrectlonos preparatory to papering; preven¬ 
tions against the effect of damp walls; the various 
cements and pastes adapted to the several purposes 
of the trade; and observations and directions for 
the paneling and ornamenting of rooms. 

PAINT AND COLOR MIXING. By Arthur Sey¬ 
mour Jennings. 300 pages. Illustrated, cloth, price 
$2.50. Painters, decorators and all who have to 
mix colors will find this a practical handbook. Con¬ 
tains 72 samples of actual paint and more than 400 
different color mixtures, with hints on the testing of 
colors. Mr. Jennings has included sample cards 
showing 48 different colors with their correct nomen¬ 
clatures and has described the method of mixing not 
only these but almost every other color that a client 
would be likely to describe to a painter. A chapter 
devoted to brushes and useful and practical hints 
and recipes. 

PAINTERS’ MANUAL. 16 mo. Price, 60c. 
One of the most complete guides to a mechanic 
trade that Is to be found on the market. Gives 
complete and comprehensive rules for house and sign 
painting, graining, varnishing, polishing, kalsomin- 
Ing, papering, lettering, staining, gilding, glazing, 
slivering, analysis of colors, harmony, contrast, phil¬ 
osophy, theory, and practice of color, principles of 
glass staining, etc. including a new and valuable 
treatise on How to Mix Paints. To the learner the 
book is simply indispensable. 


►a SALE BY POPULAR MECHANICS, JOURNAL BUILDING. CHICAGO 







rnt^am fffeMllMw Its Vm nd AboM, Df 

SL DHkMBMfc. n« MV alr-bralM book. la> 
mImMs to mtBMM. droBMB. eaodnetor^ 

■lortJto MacoiMio oad BJt€rM.‘jn Thm lotoct mad test 
IbM sdMsa^ Vttm qmsuou s&d sarv^rs for loco* 
MMtTo sackMsrs msA oioettie s/^U/nnsn. Wklls 
Otera feMo teas aasr stf'fctvks teoks vritun. vo 
Csst sBte bi sajr*sd Uai aoier tefor* hma tiic subjsct 
teas tsaatai la tte ■air.s ::»ei4£. «s&4«ntaadab!e man* 
•or la vteck aar S3t£.irr baa tr«at»<l It m this new 
feaok. Tla feMA U fsl.j ia<4*z«d asd crou-indez«d. so 
that aar sab>aef eaa te lurad t.o ;r:::s;«d:ai*: 7 . aa de- 
ilfai. U roa a/a minmdr pentad. y'.:3 can t«com« bet¬ 
tor faat i d. If yoa raaily vant to kn'^v a'.: :bat la 
varca amr/wiz^ aterat atr-brake practice j«nd f:r this 
t Mfc, Sfawb. c./#th. l>> paces, h'::ndre^li of Ulustra- 
ttwa fsv&a 11.41. 4:vea ft»r 1 snbscroptions. 

Iho KmomsUvs Up t o P ot s. The createst accumis- 
lOttM of MV a&4 practicai matter ever pub;lshed 
tiwtiBV apoa the eonstnactioa and macacement of 
■s4otb Weoxftivtivea. both simple and compound, by 
Ck os XeSfaSAe. Cloth. Ttt pacos. 3%‘> lilusiratloos. 
prlM I2.M. Olvw for t rubscriptlona 

V^RMtlMl Cm Faglai i r. by E. W. Looemnecker. 
IL 0. A maatial of pracUcal yas and casoilne enclas 
nsvlsdcs^ coTcfiac errors to be avoided In the ooa- 
SiraeCSov ^ and hov to correct, operate and care for 
0M nad casollne enclnes. Every user of a cas encine 
Meds this book. Blmple. Instnicttve and rlcht up- 
t > dat e Fall of ceneral Information about the new 
aad pepalar atotive power, its economy and ease of 
■uaaaament. Itmo. clr.th. ISO paces, fully illaa- 
tfaiaA price ll.M. Given for 2 Bobscrlptlona 

KLECTBICITT. 

IMcra HMw Dtmgrmaam and Deecriptloas—^Nev 
IftO Edition, a handbook of practical diacrama and 
Information for electrical v'^rkers. by Henry C. 
Horstamnn and Victor IL Tousiey. expert electricians. 
This crand little volume not only tells you how to do 
It. bat It shows yon. It shows you how to wire for 
anil sad alarm bells, for burclar and fire alarm: how 
to run tells from dynamo current; how to Install and 
m n na ce batteries; how to test batteries: how to test 
circuits; how to wire for annunciators, for telegraph 
and gmm Ifghtinci It Cells how to locate “trouble" and 
**iinc out" circuits; it tells about meters and trans¬ 
formers; ft contains 30 diagrams of electric llghtlnc 
drcaita alone; it explains dynamos and motors, alter- 
aatlac snd direct current; It gives ten diagrams of 
proand detectors alon**; It gives "compensator^ and 
slorage battery Installation; it gives simple and ex¬ 
plicit explanation of the *'Wheatstone** Bridge and Its 
uses, as well as voltmeter and other testing; It gives 
a new and simple wiring table covr^rlng all voltages 
and all losses or distances. 16mo. 160 pages, 300 Illus¬ 
trations full leather binding, round comers red edges 
alM 4x0. pocket edition, price ll.SO. Given for 2 sub- 
■olptlons. 

Elorf rl c lty Xnde Simple, by Clark Caryl Haskins 
Just the l^k for beginners and electrical workers 
whose opportunities for gaining Information on the 
branchea of electricity have been limited. A book 
devoid of technfcalltlea Simple, plain and under- 
atandabls There are many elementary books about 
eleetiiclCy npon the market, but this Is the first one 
presenting the matter In such shape that the layman 
may understand It and, at the same time, not writ¬ 
ten In a childish manner. For engineers, dynamo 
men. Ilremen, linemen, wlremen and learners. Fop 
study cr reference. Cloth. 333 pages. lOS lllustra' 
tions plies $1.00. Given for 2 subscriptions 

Dynamo Tending for Engineers, or. Electricity for 
Steam Engineers, by Henry C. Horstmann and Victor 
H. Tousley. It is with a view to assisting engineers 
and others to obtain such knowledge as will enable 
them to Intelligently manage such electrical appara¬ 
tus as will ordinarily come under their control that 
this book has been written. The authors have had 
the co-operation of the best anthoritles, each In his 
chosen field, and the Information given Is just such 
as a steam engineer should know. 13mo. cloth. 308 
pages, 100 Illustrations, price net ll.CO. Given for 8 
subscriptions. 

Bfodmi Elertririty. by Henry and Hora. Not only 
the latest but one of the most elaborate and complete 
works on this subject. Includes latest achievements 
of scientific research, with explanation of modem In¬ 
ventions and appliances; 150 Illustrations, two special 
wiring diagrams, free from technical phrases, cloth, 
plies tl.OO. Glvsn for 2 subscrlptlona 
^■asy Electrical Experiments and How to Make 
Thsm. ty L. P. Dickinson. The book Is an elemen¬ 
tary handbook of lessonx, experiments and Inventlona 
It is a handbook for beginners, though It Ineludee. aa 
wall, osamplee fbr the advanced studenta Illuo- 
trated with hundrada of fine drawings; printed on a 
Mpaflav quality of paper, llmo, cloth. Ilf pagec, lit 
UtastratlOBa price Otw te t Mbaeriptloaci 


tactiMl Cinmit a« Eliririlrily CVeat FefM 
Sixa). ITlactilclij fn an tta hruMMa wad aiptew 
uoni deeeribad te eonclaa and ptmetteal waaam. &- 
ctedes directions for wiring nnd Ugbttng of hoaim 
aatlmates of cost. etc. Ilf lUustratloiui. Toca b n l s f y « 
common technical tarma laathar. gUt lattacteg, prbi 
if cents. Given for 1 subscrlptlom 

The Hataramaf Galdcw by J. W. Gayatty. AniF 
valuable Insmsctcr. illustrated. Full tescraetloas sM 
the care and running of cars. The latent and M 
publl/hrd. Cloth, price 50 cents. Gives for X Ni- 
scripil jii. 

Practical Tclcphasw Haadbaak mmd GnUo It ^ 
phoBlr Exchange, How to Construct and EsEtsB 
Telephone Unes. by T. S. Baldwin. X. A., lUndnlsd 
Containing chapters on The Use of the TelephoM 
Series end Bridging Phones, Line Construction. 
rials to be Use^ Locating and Correction of MB 
te Instruments and Lines. This is the best book tm 
published on farm telcphonesL It la the only bw 
ever issued which treats the subject exhandliiw 
and comprehensively. It Is of teestimabls vriB t* 
promoters of rural party llaesL because It eoatw 
all of the arguments that are necessary to show W 
advantage of rural party linea. It aXao trib bj* 
such lines should be constructed and cared for. Oote 
1S9 pages, fully Illustrated, price |L8S. Glvte ] 

2 subscriptions. 

TelcgTsphy Sclf-Taogfat. a complete manual of ^ 
struct ion. by Theodore A. Edison. M. A., instroetor ■ | 

American School of Telegraphy, illustrated. In ^ i 
valuable volume wiil be found everything that li 
essar}' to the study of telegraphy. Though telefrs^ 

Is essentially a matter of practice. It has been tw 
aim of the author to present to those who aspiri ** 
master the art of telegraphy a book treating theiv 
ject In as concise and clear a manner as pow tsE 
without eliminating anything that la Important. ^ 
without putting In things that are detrimental. SB 
which would have a tendency to confuae. Cloth. IE 
pages, fully illustrated, price ILOf. Given for I 
subscriptions. 

The Handy Teri Pocket Elcctrlcnl Dlilla—iy, hf 

Wm. L. Weber, M. E. Contains upward of 4.80f wordk 
terras and phrases employed in the electrical profsa* 
Sion, with their dennitions given In the moet c on d sn 
lucid and comprehensive manner. The book In of a 
convenient size for carrying In the vest pocket, bclac 
only 2^ Inches by 5 4 Inches, and H Inch thick. 224 
pages. Illustrated, and bound in two different ntylea 
Cloth, red edges. Indexed. 35 cents; full leather, gold 
edges. Indexed. 50 cents. Given for 1 subecrlptlOB. 

Modem Electro-Plating, by J. H. Van Home. The 
only work on the market that gives proper atten¬ 
tion to the modern tools, materials and methods u s sd 
In preparing work for plating. It takes np mattera 
from the beginning and tells how to manipuiats arti¬ 
cles from the rough casting, forging or stamping, 
clear through all the processes of polishing, plating, 
etc., down to the final coat of lacquer. 189 pagei^ 
with 27 Illustrations, handsomely bound In cloth, with 
full and complete index, price 91.90i. Glvmi for 1 
subscriptions. 

MECILINICS. 

Modem Blneksmlthteg, Rational Hcnmliaelnff nai 
Wagon Making, by J. O. Holmstrom. Thla mnwlda 
work Is written by a man having thirty yeariT pmo- 
tical experience. Elementary rules are employed, thna 
avoiding the more technical terms, rendering this trea¬ 
tise practical nnd more invaluable to aU who hava 
use for It. Even the oldest blacksmith or wagon 
maker will find many helpful suggestions, and any 
young m.'in can master the principles of these two 
useful arts by a careful study of this book. The ralan 
and recipes will be found of great value to farmers, 
horseshoers, wagon makers, machinists, Itveryman. 
well drillers, manufacturers, as well as amateurs and 
young men on the farm. Over 300 pages fully fllno- 
trated. price, cloth, $1.00. Given for 8 subacrlptlOBiL 

Hot Water Heating. Steam and Gan FKtIog, Acety¬ 
lene Ga<i—How Generated and How Feed, by J. J. 
Lawler and Geo. T. HanchetL For plumbers nteaia 
fitters, architects, builders, apprentices and house¬ 
holders; containing nil modem methods and practical 
information of all the principles Involved In the con¬ 
struction of steam, hot water, acetylene gas plaatSL 
and how to properly do gasfittlng. Cloth, 884 paged 
fully Illustrated, price 13.00. Given for I snbaerlp- 
tlona 

Amerlean Sanitary Plumbing, by J. J. Lawlar. For 
plumbers, steam fitters, architects, builders. apnnM 
tlces and householders Containing praattaal Mw* 
matlon of all the principles Involved te the moolwBlM 
and science of modem plumbing, lllustratlPE eME 
original sketches, the fundamental prlucMig gg 
thing tha pinmber ehonld know. Cloto, SM 1 
fully Illustrated, pries 88.00. Glvaa lor 4 sdl 



GOOD BOOKS ON MECHANICS 


THE UP-TO-DATE HARDWOOD FINISHER.— 
By Gives rules and methods for work- 

ing hardwoods, with deseriptlon of tools used, and 
flow to eharpen and care for them. How to choose 
hardwcHjds for %’arloua purpOHCS. The proper use 
of glue, directions for preparing glue, blind or 
secret nalllnf, how done and finished. Trents 
fuUy on staining, varnishing, polishing, gliding and 
enameling woodwork of all kinds. TeUs how to 
renovate old work, repollshlng, revarnishing, etc. 
Buies for making stains, dyes. 5Uers and polishes. 
French polishing, hard^otl finish, rubbed and fiat 
finish, waxing, polishing and shellacking of hard¬ 
wood floors and general finishing of hardwood in 
aU conditions, l^mo. 117 illustrations, 3^0 pages. 
Cloth. tl.OO, 

--♦- 

CONCRETES. CEMENTS, MORTARS. PLAS¬ 
TERS AND STUCCOS,—How to make and use 
them. A ihoroughly practical work by Hodgson, 
giving latest methods of making and using cement 
block^, laying cement sidewalks, concrete founda- 
tlons. mixing and applying plaster and stucco 
work. Ulustratea and describes appliances and 
methods In making and applying all the above. 
3Q0 pages. Cloth binding, 11,50: half leather, |2.00, 
-- 

THE BUILDER AND CONTRACTOR'S GUIDE. 
—Tells you how to correctly measure areas and 
cubic contents in all matters relating to buildings 
of any kind. Illustrated with numerous diagrams, 
sketches and examples, making it a very practical 
book, 12ino, 300 pages. Cloth binding. fl.SO- 
half leather, tS.OO. 

-» * e- 

TWENTIETH CENTURY MACHINE SHOP 
practice.—B y Brooks. One of the best and 
Istest and most practical works published on mod¬ 
em machine shop practice. Gives practical In¬ 
struction for machinists, engineers and others 
who are interested In the use and operation of 
the machinery and machine tools. Treats of ma¬ 
chinist tools, shop tools, boring machines, drill 
presses, gear-cutting machines, lathes and milling 
machines. Notes on steel, shop talks, shop kinks, 
etc. Profusely illustrated. Large 12mo, 600 pages. 
Cloth, t2.00. 

-- 

PRACTICAL UP-TO-DATE PLUMBING,—By 
Clow. A practical, up-to-date work on sanitary 
plumbing, comprising useful information on the 
wiping and soldering of lead pipe joints and the 
InstolTatlon of hot and cold water and drainage 
systems into modem residences. Treats of every¬ 
thing you want to know about bathtubs, lava¬ 
tories. closets, urinals, laundry tubs, showier bath, 
sinks, faucets, soH-plpe fittings, plumber's tool 
kit, etc. Large 12mo, 200 pages, over 150 illus¬ 

trations, 11,50, 

-- 

PRACTICAL BUNGALOWS AND COTTAGES 
for Town and Country.—By Hodgson. Contains 
perspective wash drawings and floor plans of 12& 
choice homes, ranging In price from 1500 to 12,000. 
and is Invaluable to the home builder, furnishing 
many new and up-to-date Ideas and suggestions. 
Every plan Is made by a llcenaed architect and 
been built from to the entire satisfaction of the 
builder. Blue prints furnished at the moderate 
cost of from 15.00 to ft0,00. consisting of floar, 
roof and foundation plans, side and rear eleva¬ 
tions, with complete typewritten specifications. 
l2mo. Cloth, 250 pages, 300 illustrations. |1.00. 

*-- 

COMPLETE EXAMINATION QUESTIONS AND 
ANSWERS for Marine and Stationary Engineers, 
—By Swingle. This book is a compendium of use- 
/ul knofrlcdge and practical pointers for all engi¬ 
neers. w'hether In marine or stationary service. 
Treats of steam, heat and combustion. More 
than 30 different types of marine and statloi^ary 
laollera are described and fully ILIustrated. Treats 
boiler operation, the care and management of 
-engines. dynamoH, vaU’CS and valve setting, break¬ 
downs etc. The now steam turbine Is described 
4Uid illustrated and the principles governing its 
action are explained. Contains a complete chun¬ 
ter on refiigeratton for engineers, SOO pages, fully 
illustrated, dumbly bound In full Persian morocco^ 
limp, round comers, red edges. Price 12*0®. 


THE UP-TO-DATE ELECTROPLATING HAND 
BOOK,—By Weston, A manual of useful Informa¬ 
tion for platers and others who wish to become 
acquainted with the practical art of the electro- 
deposition of metals and their alloys. The In- 
formatJon given has been obtained from platers 
of practical experience* and the construction and 
operation of the different devices used are fully 
described and 11 lustra ted. 16mo, 132 pages and 

over 60 Illustrations, Pull leather limp, 11.50^ 
cloth. fl.O®. 

-» * .4 - - 

THE AUTOMOBILE HANDBOOK,—By Brooks. 
A work of practical information for the use of 
owners, operators and automobile mechanics, giv¬ 
ing fuU and concise information on all QuestlonB 
relating to the construction, care and operation of 
gasoline and electric automobiles, including road 
troubles, motor troubles, carbureter troubles. Igni¬ 
tion troubles, battery troubles, clutch troubles, 
starting troubles, wdth numerous tables, useful 
rules and formulas, wiring diagrams and over 100 
lltustiatlqna. 16mo. 320 pages. Full leather, 

limp, 11.60; full red morocco, gold edges. $2.00. 

-- ♦ * ♦— —- 

MODERN WIRING DIAGRAMS and Descrip¬ 
tions.—A handbook gf jmctlcal diagrams and In¬ 
formation for eleCtrlcw workers by Hortsmann and 
Tousley, expert electricians. It shows you how to 
wire for call and alarm bells. For burglar and fire 
alarm. How to run bells from dynamo current. 
How to install and manage batteries. How to 
test batteries. How to test circuits. How to wire 
for annunciators; for telegraph and gas lighting. 
It tells bow to locate ‘'trouble*' and 'Ting out" 
circuits. It tells about meters and transformers. 
It contains thirty diagrams of electric lighting cir¬ 
cuits alone, 15mo. 200 Illustrations. 160 pages, 

full leather binding, round corners, red edges. 
Pocket edition. |1.50. 

--e-H*—4- 

MODERN CARPENTRY AND JOINERY.—By 
Hodgson, A practical manual for carpenters and 
woodworkers, A new. complete guide, containing 
hundreds of quick methods for performing work 
in carpeum% joining and general work. Contains 
method of laying roofs, rafters, stairs, fioors. hop¬ 
pers, bevels. Joining mouldings, mitering, coping, 
plain band-railing, circular work, splayed work, 
and many other things the carpenter wants to 
know to help him In his everyday vocation. It 
also contains perspective views and floor plans of 
fifty low-price American homes, 200 Illustrations, 
250 pages. Cloth. (1,00; half leather, 11.60, 

-i- 

HOT water HEATING, STEAM AND GAS 
FITTING.— By Donaldson. A modern treatise on 
hot water, steam and furnace beating, and steam 
and gss fitting, which Is Intended for the use and 
Information of the owners of buildings and the 
mechanlog who Install their heating plants. Gives 
details wdth regard to steam boilers, water heat¬ 
ers, furnaces, pipe systems for steam and hot 
water plants, radiation, radiator valves, pipe fit¬ 
tings, fitters* tools, installing heating plants and 
specifications. Large t2mo, 200 pages. Over 100 
111 UEtra lions. Cloth. 11.50, 

SHEET METAL WORKERS* INSTRUCTOR.— 
By Rose. Contains practical rules for describing 
various patterns for sheet Iron, copper and tin 
work. Examples of pattern drawing. Tools and 
appliances used In sheet metal work. Soldering 
and hraalng. Tinning, Ketlnnlng and galvanis¬ 
ing. Geometrical construction nnd development of 
solid figures. Profusely Illustrated. 12mo. 300 

pages. Cloth, 12,00, 

EASY ELECTRICAL EXPERiMENTS AND 
HOW TO MAKE them,— By Dickinson, This la 
the ve^ latest and moat valuable work on elec¬ 
tricity for the amateur or practical electrician ever 
published. Toils IVhat you should know about 
galvanometers, batteries. magnets, induction 
colla. motors, voltmeters, dynamos, storage bat¬ 
teries. simple nnd practical telephones, t^egmph 
Instruments, rheostat, condensers, electrophorous. 
resistance, electroplating, electric toy making, etc^ 
X2mo. 220 pages. Clblh, WM, 
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GOOD BOOKS ON MECHANICS 


THE UP-TO-DATE HARDWOOD FINISHER.— 

By Iloderson. Gives rules and methods for work¬ 
ing hardwoods, with description of tools used, and 
how to sharpen and care fur them, lluw to choose 
hardwoods for various purpose.**. The proper use 
of glue, directions for preparing glue, blind or 
secret nailing, how done and finished. Treats 
fully on staining, varnishing, polishing, gilding and 
enameling woodwork of all kinds. Tells how to 
renovate old work, ropolishlng, re varnishing, etc. 
Rules for making stuin.s, dy»;s. fillers and polishes. 
French polishing, hard-oil finish, rubbed and flat 
finish, waxing, polishing and shellacking of hard¬ 
wood floors and general finishing of hardwood in 
all conditions. iL'mo. 117 illu.stnitiuns. .'IJO pages. 
Cloth. 11.00. 

-e - 

CONCRETES, CEMENTS. MORTARS. PLAS¬ 
TERS AND STUCCOS.—I low to maki* and u.se 
them. A thoroughly practical work by lludgson, 
giving latest mtdhods of making and using (Moment 
bloi'ks, laying cement sidcw.'ilka, concrete founda¬ 
tions. mixing and applying plaster and stucco 
work. Illustrates and doscrliws ai)pllances and 
methods In making nn*l applying all the above. 
300 ])ages. Cloth binding $1.50: half leather. $2.00. 
-—♦ — 

THE BUILDER AND :rC«TRACTOR'S GUIDE. 

—Tells you how to corri'clly nie.'isure ari'as and 
culdc contents In all matters ndatiiig to buildings 
of atjy kiinl. Illu.«?iratod with numerous diagrams, 
sketches ami examples, making it a vi*ry practif'al 
hook. 12mo. 3ou i>ages. Cloth binding, $1.5a; 
half leather, $2.00. 

-♦ ♦ ♦- 

TWENTIETH CENTURY MACHINE SHOP 
PRACTICE.— Ity Rrooks. One of the best and 
latest and most praetical works published nn mod¬ 
ern machine shop pra<*llce. <lives praetical In¬ 
struction for maehinists. engineers ami olhers 
who are IntiTcsted in tin* use and op<'ration of 
the machinery and machine tools. Tn-ats of ma¬ 
chinist tools, shop tools, boi hig mat lniH'S, drill 
presses, gcar-enttliig tnai-hlm-s. lathes and milling 
machines. Notes on steel, .shot) talks, shot) kinks, 
etc. iMofiisely lllustrated. l..arge 12mo. tlUO iiages. 
Cloth. $2.U0. 

PRACTICAL UP-TO-DATE PLUMBING.—By 

Clow. A iiraellf.il. uii-to-«late work on sanitary 
plumbing, eointii'ising useful information on the 
wiping and soldering of leml t>lpe joints and the 
Installation of hot and e<ild water ami drainage 
systems into modern resiileijees. Treats of t*v*ry- 
thlng yon want to kimw about bathtubs, l.iva- 
toiies. elosets. urin.ils. laundry tubs, showa r bath, 
sinks, faucets. soil-i)iiie tiltings, ttluniber's tool 
kit. etc. Large l2mo. 2iM) pages, o\er 1.^0 illus- 
tratlmis. $1.50. 

-» ♦ ^ _ 

PRACTICAL BUNGALOWS AND COTTAGES 

for Town ami i’nuntry.--By Hodgson. I'ontains 
persiie«-llve wash <lrawings ami ll-ior plans of 125 
choice homes, r.ingli.g In prh'c from $:.im m $ 2 , 000 , 
ami is Invaluabh* to th)* home build* r. furni'shin.g 
many iiew iiml iip-to-dat*- Ideas ami suggest ions. 
Kvery plan is rnad** by a licensed an liit*-et ami 
been built from to the enin'o s:itisfa«'ii'lU of the 
liuihhv. Blm.‘ piints furni''lMil at the inodonte 
eo-st of friiin $."i‘'n to $]i).iio. eon':|'-img of tl*'*)r, 

roof .md found.itloti plans, side and r-:ir e)i>va- 
Imns. witli eomph-t*- t\t*ewrin* ii sjh ions. 

iJmo. t'i'ilh, J.'*'! page-'". ;i"" lIIu''lr.ili'iiiS, $l.oii. 

^ ^ 

COMPLETE EXAMINATION QUESTIONS AND 
ANSWERS f->r . 11 -1 St it 1 . 01 ;:• > Kngim <■ 1 .-. 

By Swiiigl* . 'I h;s ln-'iK a <'<>ni|>i nilinm of 11 .-. - 
fiii k:.«-\\ ii tig)- ai.'l pr.i t!* il poittl* r*? lor all » ngi- 
\sh*-lh* r ill of ; t.ti .1 -n:! ry si i \ i* ■ . 

'I'li .it.-* of ste.iin, h- .it and eomhii*-i i<in. .Mm ** 
than 20 diffi r- ni typ, s of marlm- aini st.itl«)ii.ir> 
liollers are d*-."* ribed ami fully ll’ustr.iti-d. Tre.its 
of boiler oiierath.ti, tb** care’jind management ot 
engines, dynamos, val\es ami V!il\o setting, bn-ak- 
riowns »ii'. The new steam turblnc is d^'serlbed 
and tllu.sirated and the principles governing its 
action ar*; explalnoii. Contains a rompleti* chap- 
ler on refrigeration for englni*er8. .?0ip pages, fully 
illu*>trated, durably bound in full Persian morocco, 
limp, round corners, red edges. I'rlcc $2.00. 


THE UP-TO-DATE ELECTROPLATING HAND 
BOOK.—By Weston. A manual of useful Informa¬ 
tion for platers and others who wish to become 
acquainted with the practical art of the electro- 
deposition of metals and their alloys. The in¬ 
formation given has been obtained from platers 
of practical experience, and the construction and 
operation of the different devices used are fully 
described and illustrated. 16mo. 192 pages and 

over 60 illustrations. Full leather limp. Sl.i0: 
cloth. $1.00. ^ 

THE AUTOMOBILE HANDBOOK.—By Brodks. 
A work of practical information for the use of 
owners, operators and automobile mechanics, giv¬ 
ing full and concise information on all questKns 
relating to the construction, care and operation of 
ga.snllne and electric automobiles, including road 
troubles, motor troubles, carbureter troubles. Igni¬ 
tion trouliles. battery troubles, clutch troubles, 
starting tniiihli-M, with numerous tables, useful 
rules and formulas, wiring dlugnams and over 100 
Illustrations. lOrno. 320 pages. Full leather, 
limp, $1.50; full red morocco, gohl o Iges, $2.00. 
-- 

MODERN WIRING DIAGRAMS and Descrip¬ 
tions.—A hnndbiiDk of practical diagrams and in¬ 
formation for ch'ctrival workers by Hortanuinn and 
Tousley, exinTt ♦•lectrici.'ins. It shows you how to 
wire for call and alarm bells. For burglar and fire 
alarm, llnw to run bells from dynamo current. 
How to install and manage batteries. How to 
test l)atterlcs. How to lest circuits. How to wire 
for annunciators; for tclcgniph and gas lighting. 
It tells how to locsitt* “trouble" and “ring out" 
circuits. It ti'IIs about meters and transformers. 
It <*onlalns thirty diagrams of electric lighting cir¬ 
cuits alone. inmo. 2tiU illustrations. 160 pages, 
full leather binding, round corners, red edges. 
l*ockct edition. $1.50. 

MODERN CARPENTRY AND JOINERY_By 

Hodgson. A practicid manual for carpenters and 
woodw'orkcrs. A new, complete guide, containing 
liundrcds of (inick methods for pi*rforming work 
In can)cntry. Joining and general work. Contains 
method of laying roofs, rafters, stairs, fioors. hop- 
]»'rs. bevel.«. jiiining mouldings, mitering, coping, 
plain hand-railing, circular work, splayed work, 
and many other things the can»i*nter wants to 
know to help lilm In his everyday vocation. It 
a'si) contains pi t .^pe<*tlve views and floor plans of 
fifty low-prici- American hnmc.s. 200 illustrations. 
2r>0 iitiges. (’loili. $1.0u; half leather, 


HOT WATER HEATING, STEAM AND GAS 
FITTING.- -By Donaldson. A modern treatise on 
hot watrr, strain and furnai'e heating, and steam 
and gas tilting, whii'h is Intendcil for the use and 
infoitnatloM of the <tw‘nerH of buildings and the 
iMet b;inl«*s wlio install their ho.iting plants. Gives 
d'tails with regard to steam bollt-rs, water heat- 
eis. furnae* s, inpe sy.stems for steam and hot 
water plants, radiation, railiator valves, pljie fit¬ 
tings. titt' i's' tools, installing heating plants and 
speeitli aiion.s. Largo I2mn. 200 pages. Over 100 
illustration.**, ('loth, $1.50. 


SHEET METAL WORKERS’ INSTRUCTOR.— 

By Uo^e. t'-miains practical rules for describing 
variiMis p.itN i iis fop .sh* ct Iron, copper and tin 
\vi>rk. l-:x.ijnples fif luitlern drawring. Tools and 
iiptilian* i's liM il In .sin et metal w*ork. Soldering 
anil biM/ing. 'rinning. Hetiuning and galvanis¬ 
ing. t Ji trical construction and development of 
s *!iil lig)iM s. I’ri)fu):i*ly illustrated. iJmo. 300 
p.lg* Lloth. $ J."ii. 


EASY ELECTRICAL EXPERIMENTS AND 
HOW TO MAKE THEM.—By Dickinson. This II 
till* \i'iy l.it'St and most valuable work on elec¬ 
tricity for the amateur or practical electrician ever 
puhlishtd. 'J'ells what you should know about 
g.*ilvanometers, batteries, magnets, Indnctlon 
coils, motors, voltmeters, dynamos, sfc 
terles, simple and practical telephones, 
instruments, rheostat, condensers, deed 

resistance, *- '* * * * ' 

12mo. 


tance. electroplating, electric toy 
220 pages. Cloth, $1.00. 
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Who Wants to know 

1. tfhat are the most profitable 
inTentions, I 

Z* low to perfect inveEtions, 

3. The first step to take io 

getting a patent, j 

4. low to protect himself from 
parties who might steal his 
inreotion before he can get a 
patents 
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Price 50 cents. Postpaid 



5. low to find out what patents 
have been granted on inwen- 
tions like his, or intended 
for the same purpose « 

6. low much it costs to get a 
patent, 

7. flow long it takes to get a 
patent, 

B. ffhat protection a patent is. 


200 Pages-385 Illust’s. 
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In the 1906 Edition 

Price 50 cents, Postpaid 
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All the articles ap* 
pearlag la this de- 
partaieat are reprlat- 
ed la book forai at 
the ead of each year. 



Contributions to 
this department are 
Invited. If you have 
worked out a good 
Idea or know of one. 
please send It in. 


HANDY EXTENSION LADDER 


ROPE SWAB FOR ENGINE ROOM 


A very handy extension ladder can be 
made of 1-in. pipe and the teeth of an old 
home rake, says a correspondent of Domes* 
tic Engineering. Take the teeth out of the 
rake, heat them in the forge to strengthen 
them, but do not bum, and cut them up 
Into 20-in. lengths, or to the best advan¬ 
tage. In an 8 or 10-ft. length of 1-in. pipe 
punch holes about 12 in. apart and Just 



Pips BztonslOB Ladder 


large enough to allow driving the pieces 
of steel through tight. 

Make a double prong of the steel at the 
upper end, shaped to hook over a joist or 
other support. Weld the prong fnto a stub 
of 1-in. pipe that will screw into a coupling. 
Make as many sections of ladder as yon are 
apt to need. 

In Eng land public bakeries are not al¬ 
lowed to conduct operations underground or 
^Nwnieiits. on account of sanitary rea- 
tho olfonsa Is not corrected after 
the owner is arrested and 


Cotton clothesline is the proper rope to 
use for a polishing swab, says a correspon¬ 
dent of the Engineers’ Review. Have 



Soft Rope Swab 


about five strands of the rope and twist and 
wrap them as shown in the illustration. 
Tie the ends securely to prevent raveling. 


TO SOLDER FAUCETS ON COPPER 
KETTLES 


Do not use a boss or any kind of a brace 
in securing a faucet to a copper kettle, 
says a correspondent of the American 
Artisan. Instead, make a tube the size of 
the faucet; punch a number of holes in it; 
solder it to the faucet, run it through the 
kettle and solder it at the rear of the 



Soldering m Pnneet on • Copper Kettle 


kettle and, also, at the faucet. This is for 
round kettles. 

Where a kettle is boiler-shaped, with a 
faucet at one end, make the tube about 8 
in. long and for the inner end provide a 
standard, fastening the standard to the 
l)ottom of the kettle. 









PIPE-BENDINQ DEVICE 


The illimnitSoD f>Lows a baodj mandrel 
or former for beodin^ iron piping while hot 
A lever and roller is used to press it into 
shape. Copper piping maj be bent while 



Pfpc-BcBdiBg AppIlBBCC 

cold in the name way. bat should first be 
filled with molten lead to prev«*nt buckling, 
says the Model E.*igineer. Remove the lead 
by heating the pipe. 


BENDING A SPRING LOOP 


It is easy lit lic-nd a lorip on a eoiled spring 
In the following way. say.s a correspondent 
of the Ameri<-an Marhinist. 

Hold th** S'riDsr in the left Land so the 
flrjsi is over the of the vise-jaw. 

the end of the sprini' Nina upward as at 
Fiff. 1. With a hair.nier strike a qul«-k blow 
on top of the spring, so causing the first 
coil to oi»eu out nearly at right angles to 




FIG. 5 

the spring (Fig. 2). Catch this first coll In 
a vise, as at Fig. 3 (top v|ew)c force a 
anew driver in, as sbowi^ and pM the ooll 


set in line (Fig. 4). To set the ear central. ' 
clamp the ear upright In the vise (Fig. 6) 
and. using a hammer, punch as dose to 
the top of the vise as possible. 


CEMENTS FOR STEAM AND WATER 
JOINTS 


1. Black oxide of manganese mixed with 
snflicient raw linseed oil to tiring it to a 
thick paste. Remove pressure from the pipe 
and keep sulBoiontly warm to absorb the 
oil while the cement is being applied to the 
Joint or leak. This «*ement is recommended 
by a correspoiNlent of Machinery, who says 
it will bo as bard as the iron pipe in 24 
hoars. 

2. With iKiiltd linseed oil mix together to 
ihe consist?m*y of putty :he following in¬ 
gredients: Ground litharge. 10 lb.: plaster 
of Paris. 4 lb.: yellciw ochre. -. lb.: red lead. 

2 lb.: hemp cut in :.>-in. lengths, S oa. 

3. .\Dother good cne i'onsists of white 
lead. 10 pans: black oxide of mauganese. 

3 pans: litharge. 1 pan. Mix with boiled 
linseed oil. Rei'ommended by the Monn- 
meutal News. 


HOW TO HOLD THE RULING PEN 

In ruling. l:n!d t!:e ]v:'. .it right angles to 
the paper, not allowing the point to reach 
out or in from the straight edge, or It will 




make a ragged line. If it teaches in, tile 
Ink Is apt to run under the straight edge 
and make a blnr. 



TO DETERMINE BRAKE HORSE- 
POWER 


To determine the brake horsepower of an 
engine attach cleats of pine, basswood, or 
other soft wood, to a piece of a belt and 
hang it over the fly-wheel as shown in the 
illustration. Fill two paint buckets having 
handles with small pieces of iron or small 
stones and attach to the ends of the piece 
of belt. When the engine is running, weight 
the buckets until they balance and the en¬ 
gine is pulling a full load without decreas¬ 
ing its speed. Count the speed, says the 
American Miller, while it is running under 
this load, and when satisfied you have de¬ 
termined the number of revolutions it will 



Test of Brake Horsepower 


make under the load, stop the engine and 
weigh each bucket. 

Find the difference in the weight of the 
buckets, which is the number of pounds 
pulled by the engine Multiply the circum¬ 
ference of the wheel in feet by the num¬ 
ber of pounds pulled, by the number of 
revolutions per minute, and divide the prod¬ 
uct by 33,000. The result will be the brake 
horsepower. 

With a flywheel 2»/l ft in diameter, cap¬ 
able of making 300 revolutions per minute 
while pulling 52 lb., one would proceed as 
follows: 

2% ft. X 3.1416=7.85 ft, circumference. 
Clr. Rev. Lbs. 

7.85 ft X 800 X 52 
■ ■ ■ = 3.7 h. p. 

33,000 


Vnr atrainiiig paint uses millers* bolting 
Vbr ordinary purposes 5-cent cheese 
' 40 . 


SEVERAL METHODS OF MAKING 
A SOLID EYE 


In making a solid eye, to upset the ends 
of the rods and punch the eye is a poor 
method, sayd a correspondent of the Black¬ 




smith and W'heelwright, as the upsetting 
tends to open the fibers of the iron. There 
are a number of w'ays of making a solid 
eye, the merits of each depending a good 
deal on what the eye is for and its size. 

The rod may be partially upset and drawn 
down, or the eye may be made and welded 
on to the bar. In Fig. 1 the eye is made by 
bending the rod round to form the eye, first 
drawing the point and welding it at A. As 
shown in Fig. 2, a tongued joint is used, 
welded at B B. 


PREPARING TIN ROOFS FOR PAINT 


When painting a new tin roof examine 
it first to see whether the tinner has used 
rosin or acid in soldering and left some of 
cither on the roof. Rosin may be scraped 
off with a knife and acid must be cleaned 
off by rubbing the seams in the tin with 
kerosene oil and then washing with soap¬ 
suds and rinsing with clean water. For 
new tin that feels greasy, apply a wash 
made of 1 lb. of sal-so<la in 6 qt. of w’ater. 
Let stand one-half day, then wash tin with 
clear water. The paint will not scale off 
when this is done.—Grinneirs Handbook on 
Painting. 


If you are in the market for any machine 
or device and don't know where to get it, 
write Popular Mechanics. InforuxalVcs^ 
free. 
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STARTING THE GAS ENGINE 


In stopping a gas engine, after the gas is 
turned off the engine makes several revolu¬ 
tions, during which time it is drawing in 
air alone. This is what causes the trouble 
often experienced in starting up again, says 
the American Telephone Journal. The gas, 
w'hen turned on, becomes diluted with the 
air already in the cylinder, as well as draw¬ 
ing air in with it 

To save trouble, under these conditions, 
lK*fore starting up turn the flywheel until 
the exhaust valve is wide open and leave 
the valve in this position until the burned 
mixture lias had time to escape. Moving 
the piston back and forth several times will 
facilitate matters, also. Then, with the ex- 


PORK R1ND5 FOR PACKING 


1 have been an oil pumper in the Indiana 
oil flelds for a number of years, and have 
bad considerable experience, as well as 
trouble, with different kinds of stuffing-box 
packing, old polish rods and worn-out 
stuffing-boxes. I find that the best and 
cheapest packing that can be used in water 
wells, a packing that will never get hard 
and bind in the box, nor wear the polish 
rod, is common pork rinds. 

Cut them in strips about % In* wide, or 
use them just as they are cut from the 
meat. Pack by winding them around the 
polish rod till the box is full. 

If the box is worn much in the bottom, 
it is well to put in a bit of hemp or pre- 



Ezhaust Open to Start 


haust 0])en as in the diagram, start the en¬ 
gine, and there will he no difficulty in get¬ 
ting it to go. 


AN ADJUSTABLE HORSE FOR 
PAINT SHOPS 


pared packing first, to prevent the rinds 
from working past the rod into the well. 
Just try it once.—Contributed by Bert P. 
Fleming, Petroleum, Ind. 


TO EXTERMINATE ANTS 


A pair of adjustable horses, like the one 
shown in the illustration, will be found <-on- 
venleiit in many shoi>s. says the American 
Artisan, but esiMM*lally In car-painting 
shops. A plank should be laid across to 



Adlustabic Horaa 


form the staging. The construction is ex¬ 
plained by the sketch. 


Make a hole about 18 in. deep in the ant 
hill by pushing down into it a stick. Into 
the hole pour a wineglassful of carbon di¬ 
sulphide. Tbe liquid is highly inflammable, 
more so than gasoline, and has a disagree- 
al)le odor, but it kills the ants.—Contrib- 
lut'd by Henry K. Edgerlon, Oconomowoc, 
Wis. 


LABELING PASTE FOR TIN 


Use flour and water to make a stiff paste 
and add 2 oz. of tartaric acid and 1 pt. mo¬ 
lasses. Boil till stiff, then add 10 or 12 
drops of carbolic acid. 


Shop Notes for 1905, 200 pages; 226 llliig- 
tratioDs. Price. 60 cents. Send for ^ 

• tnt It. 


# . .if 









213 


A HOME-MADE FEED-WATER HEATER 



In boiler plants where the system of heat¬ 
ing feed water is unsatisfactory, a home¬ 
made feed-water heater utilizing the heat 
from the exhaust steam may be substituted 
with a great increase of efficiency. A cor¬ 
respondent of Power teils how such a heater 
was made for a plant where feed water had 
formerly been heated in coils placed in the 
stack foundations. The chief steam con¬ 
sumer was a large compressor located Just 
outside the boiler house and the exhaust 
from this compressor and the feed pump 
was sufficient to bring the feed water up 
to the desired temperature. 

To make the heater a three-ring section of 
an old boiler, each sheet or ring being 4 ft. 
long was utilized. One end of this section 
had.a dished sheet steel head and the other 
end was fitted in like manner. The heater 
was to stand upright so an 8-in. hole and 
an 8-in. tapped fiange were put in the center 
of the top head as an exhaust vent or out¬ 
let. Into the fiange was screwed a piece of 
8-in. gas pipe, long enough to extend through 
the roof and a “clack** or atmospheric valve 
was placed bn top of the pipe (see sketch). 

Into one side of the boiler section at the 
top was run a 2^^-in. nipple plugged at one 
end. This carried the water into the heater, 
delivering it through 50 or more ^-in. holes 
drilled in the lower half from which the 
water dropp(*d upon a series of fourteen 
pans arranged consecutively, as shown. 

The lowest of these pans was Just above 
the middle of the heater, and the exhaust 
was run in at about the middle, and here, 
also, was placed a door 12 by 24 in. Just 
below the door was placed an old fine-mesh 
screen to prevent foreign substances from 
reaching the pump. The outlet to the pump 
was placed 10 in. above the bottom, and 
in the center of the bottom was put a 2-in. 
blow-oflf which is opened daily to get rid of 
any deposit. A copper-ball float, attached 
by a reach rod through a small brass 
bushed hole in the top operated a lever 
which controlled the regulating valve and 
kept the water level Just below the screen. 
A double-ported regulating valve was used- 
being substituted for a 2%-in. gate valve 
formerly tried, but which did not give good 
service. 

This heater is self-regulating, and reli¬ 
able. It takes the mud out of the water, 
and the average temperature maintained is 
204° Fahr. The total cost of the heater in 
place was Just |155. 
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Corner nitd Frieze Cteslgns from Decorators’ Mnsutne. London 




CONVENIEM armature CARRIAGE 


Tliitt ij«vtC4* wblch wan liDltt l>jr Xhv mas- 
iw fiiL*eluiiUi' of thv tTotoo Klectric Vo., Do* 
boqtip, liL, h desHTftMtl lo tbt* Sirefl Roll- 
wajr R<*viw an foUoivo; 

An orrliiH) bar In joumoto on 

which arr moootM thr wliccJn, tba rndloo 
of tbc ofrli iJelliif rontijrli Ut IK tlu? 

buidcx run nf^i*r tin/ nf tbt^ orniJiturca n^L 


To the top of file oreb In foKcoed rtgldly e 
long Imr which In the tongUudliial luecnlM.T 
of the buirK/. For «upportittg Uic sinmitun*^ 
there are two mle* Uependiow from ilj«* 
etnilght Iwir, each having n hooh at ih«* 
lower end. One of theste r<*d« la rigidly fast¬ 
ened In ihe long bar, while the other U at¬ 
tached to au eyebolt and la free to swings 































HOW TO MAKE A SHOW WINDOW 
FOUNTAIN 


A fotifiUiia tliat will tlifow a atreaoi 12 
In- high for stx liouni and wlxlcii eaii tUeii 
be tslartcd again, using tbe same water, b 
very simple in principle and coustmetioii 
and make® an attractive feature for a show 
window. Tlie fountain may be constructed 
eiitlrely of she*?! metol, or may have wooden 
aiipporta, says the McHal Worker. The one 
Olnstraled here has the wooden supports. 

Fig. 1 Nhowa the details of construction. 
To make the bodies of the reservoirs B and 
C, procure a sheet of roofing tin 20x28 In.* 
cut into two pieces 10x2$ in. and bend to 
shape. Form the tin tubes H, H, F, F. G* O 
on a gutter header and solder them perfect¬ 
ly tight. Use an ordinary 12-in. wash basin 
for the part A, and make a 2-in. hole In the 
bottom of it, under which screw a 1^ In. 
can screw top, K, Adjust the overftow pipe 
U so that It extends through a hole in the 
can screw under tlie basin through reser¬ 
voir 0. to within ^ in. of the bottom of 
reservoir C. Arrange tube F to extend from 
within <4 Id. of the top of reservoir B 
tlirougb reservoir B, through can screw K, 
into rewrvolr C for ^ in. Have tube O, 
from within 14 of the bottom of reservoir 
B* extend upward through can screw N, and 


end In a uoxsie even with the top of the 
haaln. At L insert a# l-in. tube* fitted with 
a nmali screw con top, for filling the upper 
reservoir. Use leather washers with can 
screws and make all Joints and seams air- 
tight 

.\tako 0 dreuiar top* M, with a wired tin 
rlin I in. hixh. Shape the three wooden 
legs mw fllustrated iiud mount the reservoir 
frithin. The circular top, M, will serve as 


ti flower atniid Iti decorating, I'be fountain 
Is now ready to operate. 

Fill reservoir B through tube L with 
water, screw top on r., tightly, and fill the 
Imsin with w^ater. The water will pas 4 
through tube H* force the air through tube 
F to the lop of reservoir B and the presaum 
so created will force the water from reser¬ 
voir 0 up tube a lo spout out at the top 
in a tiny fountalu. The falling water la 
carried from the basin by tube H to reser¬ 
voir C until this reservoir contains all the 
water. Then the w^ater may be drawn off 
at faucet J, and the upper reservoir refilled. 

The nozzle for the tube G may be made 
of a hollow nickel stove knob and a small 
screw can punctured at the top with a hole 
not larger than a common sewing needle. 
The reservoirs can be larger If desired. 


MACHINE FOR DIOOINQ GRASS 
ROOTS 


The Department of Agriculture gives de¬ 
tails of two handy machines for digging 
grass roots. These machines are very ef- 




feetive and can be rigged out at any black¬ 
smith shop by taking a cultlyator frame 
and making the teeth required as shown 
in the cut. 


Last year this country mined 27,$64,330 
long tons of Iron ore which was a decrease 
of over 7,060,000 tons over the previous 
year. 


The **VIrgln!an,** the new Allan turbine 
steamship, broke I be record for trails-At¬ 
lantic trips from land to land by 20 hours 
recently. The veaseFs time 














THE VIAQRAPH AND HOW IT 
WORKS 


The viagrapb is un instrument which, 
when drawn along over the surface of a 
road, furnishes an exact profile of the road 
surface, showing its elevations and inclines 
with accurate measurements as to the lo¬ 
cality and amount of any unevenness. It 
was invented by John Brown, of Ireland, 
and was first tried on the Belfast and Lis¬ 
bon road in 1898. America, notorious for 
having the worst roads in the world, has 
given little attention to the via^raph or any 
other invention that would aid in the es¬ 
tablishment of good roads. The Motor 
News, of Dublin, says: 

The viagraph is in principle a straight 
edge applied continuously to the road sur¬ 
face, along which it may be draw^n for 
(first) recording on paper a profile of the 
road surface, and (second) indicating a 




CLCVATION 


unevennesses indicated on the diagram. £ach 
descent of the road wheel into a mt or cup 
causes this counter to register the amount 
of the drop, the reading being given in feet 
per mile of road. The distance is measured 
off automatically by an ingenious mechani¬ 
cal arrangement which rings a bell when 
the 88 yards have been traversed. 


HOW TO CLEAN TRACINGS 


Tracings that are badly soiled with greaae 
spots or other dirt may be nicely cleaned 
with kerosene. Tack the tracing to a board 
and apply the kerosene gently, but liber¬ 
ally, to the surface, allowing it to soak a 
short time, and then drying off with a clean 
rag. Turn the tracing over and treat the 
other side in the same manner. Dry it on 
the radiator; it can be safely done. The 
polish will not be removed from either side 
of the tracing 





PLAN 

The Viagraph 


numerical index of the unevenness of the 
surface. 

A lever, pivoted to the main frame, car¬ 
ries on its free end a serrattnl wh(‘el, near 
the iniddh* of the apparatus. While the main 
frame in being drawn along the road pre¬ 
serves a suffieieiitlj’ even line, this road 
wheel ri.'ies and falls over all the uneven¬ 
nesses of tin* surfaees. carrying w’ith it the 
lever anti thereby transmitting its move¬ 
ments by means of a link to a second lever 
carrying a pencil, which marks the full am¬ 
plitude of these motions on the paper pass¬ 
ing round tlii‘ drum. While the motion of 
the pencil takes place in a verti<“al direction, 
the paper on whieli it marks is carried 
under it by tin* drum, which is rotated by 
a worm aiui wins*! below it, connected hy a 
shaft and lM‘vel gear with the road wheel. 
The result is a profile of the road gear sur¬ 
face, of which the scale is full size ver- 
tlc'ally, and Vi inch to one foot longitud¬ 
inally. A second pencil draws a datum line 
corresponding to that which the Indicating 
pencil would produce from a perfectly even 
road. From this can be measured the 
depths of the ruts or "cupsP* or other 


A HANDY GLASS CUTTER 


A device for cutting off gage glasses, 
which works almost as good as a first class 
diamond, is made of a piece of round %-in. 
tool steel, says a corresi>ondent of the En¬ 
gineers’ Keview. 

B(uul the steel and bring to a sharp point 
as shown in the illustration and then tem¬ 
per in oil. Make a gage collar as at A, 
with a projection at one end to more than 



cover the end of the glass. Hold the gage 
in place with a screw. 

To use the device with a glaas, let os say. 
^ In. longer than reanlred. slip the gnsi 
A. np on the m 
tliig polBt 
in 
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HOW TO BUILD AN OVERSHOT WATER WHEEL 



In buUding a water wUeeJ» the ‘‘overshot" 
wheel, or one taking water at the top, la the 
most powerful, the cheapest, and best 
adapted to ordJuarr rcHiulreinents. The 
conetructlon of an overshot wheel Is very 
simple, though each Individual builder must 
pro]>ortlon Its size to the fall of water avaiP 
able to him, and the amount of power he de- 
ilres to obtain. 

A I5“ft, fall would require a wheel about 


the spokes of the w’heel upright; they are 
placed on opi>oslte edges of the planes to 
permit the stays to cross without Interfer¬ 
ing, To prevent the shaft’s splitting, place 
an iron band, G, Z in. or more wide and % 
in, or more thick on each end, and secure 
each band with four lag screws on alternate 
planes, A shaft from 18 to 24 In, long la of 
a good size. The use of wooden dowels is 
better than spiking for fastening blocks^ 



Fifr 1 


Fig. 2 


10 ft, in diameter, and the space between 
tlio buckets must be equal in order to keep 
up a steady motion, while each person must 
fidnpt the depth of the buckets to the vob 
ome of the ’water. Hardwood shouid be 
used for the whole structure. Oak is the 
best wood for the purpose, but If this can¬ 
not be obtained, hard rock ash or bard rock 
maple may be used for the more important 
parts. 

The llrst part to make lit the shaft* Fig. 1; 


etc,, says a correspondent of the Blacksmith 
and WheelwTight, aa the dowels sw^ell and 
shrink with the wood of other parts and 
give off no rust. 

To make the hubs, Fig. 2, of which 
there should be an inner and an outer one 
for each end of the shaft, frame each of 
them together In four pieces In the form of 
a square as shown by the dotted lines in 
Fig. 2, and cut the hole the proper size for 
adjusting on the shaft. The hubs may be 



isake this with eight sides and with a 
square hole In Uie ends, as at C, for the 
*'gudgeons** or Journal pieces. Fasten these 
|ih,'^res In the shaft by means of bolts passed 
through boles at D I>. Hear the ends of the 
slmft, fasten by w^ooden dowels, blocks, as 
at E, E. etc., and Just wltblo these blocks 
place other blocks, F, F, etc,, fastened by 
dnwetji also; the blocke on one end being 
on u[ii>oslte edges of the planes of the shaft 
la thos«* of the other. These smaller blocks 
wm for tlif? purpose of securing the feet of 
limccs, which assist in holding 


left square or rounded olT, as desired. Make 
hales a« at X, X, X, etc,, for securing the 
spokes to tbe face. Place the inner bubs 
on the shaft Qrst itnd secure them to the 
blocks, E, by means of dowels at the holes, 
X. 

Fasten the spokes, C, C, C, Fig. 3, to the 
Inner hub and then put on the outer hub 
(A, Fig. 3), and fasten It at X, X, X, etc., 
to the spokes and Inner hub, The outer 
rlui (D, Fig. 3), may now tie put on. This 
rlin shoiild be deep enough to form the 
outer ends of the buckets. In the Itxnet 
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E, the outer periphery equals the inner peri¬ 
phery of the outer rim, D, and this inner rim 
Is used to fasten the sheath inf?, T, which 
forms the bottoms of the buckets, to. Fast¬ 
en the inner rim, E, in place on the wheel 


he at least in. in diameter. Secure short 
|)osts to the “mill” posts outside and then 
secure a transverse piece into which to flat¬ 
ten the boxes. Oil may be fed through a 
nmtal tube from the top; 



and sheath it with tongue and ^rrooved hard¬ 
wood pieces in. or more thick, and dow¬ 
eled in place. Fasten on cleats (F, F, F, etc., 
Fiif. 3), running all the way across and 
secure them to sh(‘athing with dowt*ls. 

A section of a bucket is shown at G, K. 
Fasten the bottom of the bucket. Cl, to the 
cleats, F, and the outer web, K, of the buck¬ 
et, to the rim, 1), and the inside web or bot¬ 
tom, F. An iron band, L. on tin? outer rim 
and covering tin? outer web of tiu* bucket 
one inch, may be used as an additional se¬ 
curity, if desircMl. blocks for supporting 
buckets are shown in Fig. 4. The form of 
block ut may Im* fastencHl to th(> inner side 
of the rim; the one at B may lx* us(>d at the 
center. The surfaces, G and K, would sup¬ 
port the webs of the bucket marke<l G and 
K in PMg. 3. To conform with the slu'ath- 
Ing, the side, S, of the block, B, is cut with 
a 8Wtx»p. Fig. 3 shows such blocks in posi¬ 
tion at .V and P. 

The diagonal stays for supporting the 
siK)kes are shown in the sectional view at 
Fig. 3. M is the shaft, C the spok(\ and J 
the stay from shaft to spoke. In Fig. 4, 
at C Is shown the gndge<iu pin or Jouninl. 
The square part, T. Is lot into the €‘nd of the 
■haft and is held by the bolt passing through 
the shaft and gudgeon at R. The iron should 


For transmitting the power of the whert, 
fasten a gear wheel to one end of the shaft 
outside tlu‘ spokes. Probably the best mean* 
l.s to secure an eccentric disk or wheel Up 
the end of the shaft and use a wooden pit¬ 
man or conn€K:ting rod to apply to the ma¬ 
chinery above. The power developed by 
such a wlnxd depends on the volume and 
fall of the water. 


FILLER FOR HARDWOOD 


Make a very thick paste of boiled linseed 
oil and iKiwdcnnl starch; add a little Japan 
and then with oil of turpentine reduce to 
working consistency. For dark ash and 
chestnut, add a little raw sienna, says the 
Mast<‘r Painter; for walnut, add burnt um¬ 
ber and a little Venetian rod. For white 
oak or white ash no color is reciuinMl; for 
other w<»ods, use enough color to cover the 
white of the starch. Apply with a brush 
or rag; let stand a few days, then sand- 
pjiper. 


A grease spot on wood can be removed by 
using n Knlti)eter or n thin lime wash, thea 
rinsing with clear water. If necenarj* 
pent the process. 






REPAIRINQ CHAIRS 


VALVE OPENING AND CLOSING 
DEVICE 




For repiilHug: clinl/s utiU oUkt light urtl- 
clcMi of fumllure, there are several little de¬ 
vices that may he purchased at the hard- 
wnre store more cheaply than they can be 
made aad thus Itisure a a eater Job. 


A valve that had to be opened several 
times every day was very difficult to get at, 
being ill the poBllioti shown in the sketch. 
A correspondent of the Engineers’ Review 



The Dowel Feuiteaer 


Valve Opening and Closing Device 


Aniofig ihcse, the Ftirnltnre Jonmal, 
1 « the dow^cl fnfttener# si small lairbed piece 
of Btecl w'hlcU Is driven In beside the 
doweJ pin and prevents Its coming out. 
W^adiiig plates of steel with eounterBUiik 
hfjJvs iirc corivenietit, alstJ, and for haUllng 
hi chairs a pieee of steel wltli a sharp 
Dcitnt for driving Into the chair leg and a 


tells how he rigged up a device by which 
the valve could Ik* opened or closed with¬ 
out climbing up to it on a ladder* 

A wooden wdieel, flanged, was turned and 
bolted to the valve wheel, as at C, with t4- 
in. bolts, having the heads cut off and bent 
in the shape of a ho 4 >k^ in order to lap 
around the arms of the valve wheel. A 



Corner from for Drscing Chair Lego 


hole to fasten It to the seat of the 
^ '^It im provided. There are varlons slstes 
»%hapeH of corner Iroim for strtuigtlienlng 

plni i K. 


**ASTE THAT WILL NOT SOUR 


A paste iPat wdll not sour, says a corre- 
of the Master Painter, is com- 
^ 3 ; tciMpoonfuls powdered 

aod tj leaspoouful powdereil blue 
^ Mix hi dry state and make In the 

way. Safe fo make up a liarrel nf 
iH^ste at a time. 


length of %dn. rope was wound around the 
wooden wlK^'h giviug it enough turns to 
open or close the valve without having the 
rope bring upon the part of the valve to 
which the pulley w*as fastened. Small pul¬ 
leys, D, D, were suspended from the beam 
by screws and Ibe rope passed over these, 
as hIiow^iIi to bring It down within easy 
reach and prevent Its ruunliig off the pulley, 
Au €*udlcsH rope was used and by pulling 
one W'ay or another on It the valve can be 
opened or f hmed us desired. 


Has your Ixiy a C 4 >p 3 " of **Met'hauk» 
^ oung Amurica*’^ 
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ANOTHER AUTOMATIC FURNACE 
TENDER 

As nearly all furnaces have a lever, B, 
Fig. 1, to close tlie draft and open the check 
when the steam reaches the point set for, 
Fig. 1 will be easily understood. 


TO SOFTEN DRIED PUTTY 


Putty that has dried hard as rock can b 
softened us follows: Pound It with a com 
inou luimmer on a smooth, hard surface 
add a little linseed oil and it can then b 
worked with the hands easily and will b 



The arrangement in Fig. 2 is Intended to 
be plac(Hl at about the point J in Fig. 1. It 
consists of an upright 1 in. by 3 in., having 
a shelf II, on which the clock Is to be set, 
nailed to it. The levers. E and F. are both 
of band iron, though wood could be used 
If preferred. A slit Is sawed in a small 
simol, so it can Ik* pushed on the alarm 
wind and the apparatus is then set ns in¬ 
dicated. the lever B being placed under the 
outer end of F, the alarm set for the time 
desired, and a small string run from F to 
the spool on the alarm at I. When the 
alarm goes off, the string pulls F from E 
and E falls to a perpendicular position re¬ 
leasing B, thus closing check. This device 
can be rigg«*d up in two hours, is simple 
aad one can always be sure of a fire.—Con¬ 
tributed by TI. E. Gregory. Waverly, X. Y. 


WATERPROOF CEMENT RECIPES 

1. White lead, nd lead and boihd oil 
mixed together with a goisl size to the con¬ 
sistency of initty. 

2. Dissfdve 1 oz. powderiMl resin in 10 oz. 
strong ammonia and add 5 parts gelatine 
and a 1-part solution of acid chromate of 
lime. 

3. For a waterproof paste cement, add to 
hot Htanii paste one-half its weight of tur¬ 
pentine and a small piece of alum. ^ 

4. For lining cisterns, make Into a paste 
with boiled oil, 2 parts each of powdered 
brick, quicklime and wood aaheo. 


as gowl ns when fresh.—Contributed by E 
X. Bond, Topeka. Kan. 


FORQINQ A LUMBER DOQ 


The lumber dog shown in the sketch 1 
made of steel %x2xl3 in., punched at oo 
end and drawn out ns if for sharpening 
chisel. It is then bent about two-third 
of the w*ay round and the back drawn dow 



Forging m Lumber Dog 


us thin as possible, hut still leaving tl 
point full width of the steel, or % in. Tb 
kind of dog is commonly iistnl in Orego 
says a c(>rr(*s[>ondent of the Blacksmith ai 
Wheelwright. 


TO DEODORIZE BENZINE 


To 1 gal. bensine add S oa. q ul c M fti 
Shake well; let lime aettle; poor 
Alter the beniliit. 



S^l 


AN AIR-BOUND PIPE LINE 


Some time ago I laid a line of 4-In. pipe 
atx)ut 3,000 tt. long, aajs a correspondent 
of Power, Tbe flrst 1,000 ft, gave me a 
fall of 530 ft.; the rest of It was compara¬ 
tively level. As the pressure wm not re¬ 
quired and some of the pipe not very good, 
I did not put In any valve, but piped direct 
to a tank having a large enough overdoiv 
to take care of any excess in case of the 
mill shutting down. When everything was 
completed, the water was turned in, and 
after waiting some time we were somewhat 
surprised that no water came to the mill, 
1 had bad a similar experience before, but 
never ivhen there bad been so much pres¬ 
sure, and was Inclined to think something 
had gotten into the pipe. However, I took 
a shiirp pick and hunted the high places. 
When I found one very pramlnent, 1 stuck 
the pick Into It. After finding about a rlossen 
of them, the water came all right. 1 have 
since lowered the high places when possi¬ 
ble, and put In petcocks where I could 
not level the pipe, and have had no more 
trouble. 


STEAMING OUT SPLINTERS 


When a splinter has been driven into the 
band It can be extracted by steam. Fill 
Q wide-mouthed bottle nearly full of hot 
water* place the injured part over the mouth 
and press It slightly. The action thus pro¬ 
duced win draw the flesh down, and In a 
minute or two the steam will extract the 
splinter, also the Inflammation. Try It and 
be convinced.—National Magazine for June. 


HOW TO RESPOKE A METAL 
WHEEL 


For a threshing maclilne wheel, %-ln. iron 
rod Is the stock to use. Cut the spokes 
In. longer than the refiuired length and up¬ 
set them in the hub* marking each one so 
It will lie put In the right place. Cut 
threads at the outer ends of the spokes and 
use jam-nuts. 

Drive the spokes In the hub and true up 
the wheel wdtli jam-nuts, tapping the spokes 
In the meantime. When true, head the 
spokes and see that all the nuts are tight 
A correspondent of the American Black- 
smith says he respoked a wheel of a 50.000- 
lb, threshing machine in this way four 
years ago and that It is solid yet. 

Spokes can he removed from buggy 


wheels by the following method: Place 
the spoke In the vise with the Inside of tUe 
wheel iip; place a short block of wood 
against the hub above tbe spoke and strike 
Tvlth a 6-lb. sledge. One blow will bring 
it A piece of felt will protect the paint 


HAND PUNCH FOR SHEET METAL 


This device for punching holes In sheet 
metal Is extremely simple and will he found 
a great convenience to those who possess 
no punching machine, says a correspondent 
of the American Machinist. The guide con- 
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Cvnveatent Hsod Punch 


slstB of a hit of steel doubled over with n 
free hole drilled through the ends. The 
Illustration is self-explanatory. 


That device that saved you so much 
Irciuhie tbe other day would help your 
brother mechanic. If be but knew about It. 
Send us a sketch and brief description. 


A blueprint Is ready for washing when 
a slightly moistened finger touched to It, 
leaves a mark nearly piiri^le. 


Coal eontalning a large amount of car¬ 
bon gives the best heat; the oxygen being 
combined with hydrogen as water Is of no 
value. An excess of hydrogen In gas coals, 
however, is an Important Item In the pro* 
ductlon of 
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HOW TO MAKE AN AUTOMATIC 
BAQQER 

The sketch shows an automatic bagger 
for elevators and mills that will fill three 
bags in succession without attendance. 
The device is very simple in construction 
and works as follows: 

The stock falling through the central 




sf 


off and empty bags replaced for the filled 
ones.—Contributed by F. 9. Cummlnga, 229 
Forsyth Ave., Detroit, Mich. 

RUNNING THE LATHE WITH A 
MOTOR 

The accompanying illustration shows how 
Eugene F. Tuttle^ Jr., of Newark, Ohio, con¬ 
nected up a small footpower wood*tuniing 
lathe with a i\r-hp. electric motor. The 
lathe treadle, T, was disconnected from the 
flywheel, and the flywheel was then belted 
to the motor, M. On the base of the motor 
was mounted a one-point switch, S, which 
was connected up as indicated. 

A small pulley, P, large enough to turn 
In the place where the driving rod works 
on the treadle, T, was made and put In place 
and a cord. O', was run from the switch, 8, 
through a screw-eye, E, under the pulley 
and up to the bed of the lathe, where it was 
fastened at F. When the front of the 
treadle Is depressed it pulls on the cord, 
O', and opens the switch. The switch is 
closed by another cord, 0, running from 
the switch direct to the pulley where it is 
fastened at the side of the pulley. This 
string must be kept tight to ^ve satisfac¬ 
tory results. The switch may be obtained 
of any electrical dealer and should have a 
li/ or 2-ln. spark gap when opened. The 
arrangement has Iwcn in use two years 
with no repairs, excepting new cords. 


Automatic Bugger 

spout fills bag No. 1 first and backing up 
In the spout forces valve No. 1 in the spout 
lending to bag No. 2 up and fills No. 2. Ob¬ 
serve that valve No. 2 Is Idgher than valve 
No. 1. When Img No. 2 Is filled, the stock 
will be at suitable height to lift valve No. 
2 and fill bag No. 3. The stock Is then shut 






ristsf Coalrolltr fsr Laths 
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A HANDY SCAFFOLD BRACKET 


In tbe scaffoM bracket Illustrated here, 
A A are pieces of 3x4; B B, pieces of inch 
board, and 0 Is a long pole used to elevate 
tbe bracket to some high or difficultly 



reached part of a building where it is to be 
used. The foot of the pole, says tbe Master 
Fainter, may be secured by a stake driven 
Into the ground. Two or three poles, with a 
hoard or more across, can be raised simulta¬ 
neously and a safe scaffold is up ready for 
use. 


HOW TO CUT AND APPLY GASKETS 


There are a few simple kinks which, if 
observed in cutting and applying gaskets, 
will make the work much easier, says a 
correspondent of Machinery. While cut¬ 
ting the rubber, have a dish of water ot 
hand and keep wetting the cutter. Excel¬ 
lent results may be obtained by this meth¬ 
od on rubber gaskets 1 in. thick. A gasket 



will be much more easily removed should 
the Joint break. If the flanges are chalked 
at the time the gasket is put In place. 

Where two flanges cannot be separated 
any great distance and thera is trouble in 
inserting the gasket, place it between a 
folded sheet of paper as shown in the 
sketch, and it will go in more easily. After 
some of the bolts have been entered, tear 
out the paper. 


BABBITT JOURNAL BOX KINK 


A babbitt Journal box with a brass wear¬ 
ing surface for either large or small shafts, 
may be made as follows: 

Have the brass of suitable thickness and 
length for bending around the shaft, and at 



the center of the plate drill and counter¬ 
sink holes for soft metal rivets, having 
heads that project slightly, so the filling 
of metal can take hold. The countersink is 
for the small end of the rivet Smooth 
down to fit shaft, and in case of rivets 
being too large, after bending follow up the 
dents near the rivets with gentle tapping. 

Where the shaft can be had of suitable 
temperature the smooth plate can be treated 
In the usual way by soldering on the un¬ 
der side and near the rivets. After filling 
with the babbitt metal, let cool and 
file off any surplus Vn u't 
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DTerheating, the rivets will hold the brass. 
If the heads project far euough. This box 
may not be suitable for all shafts, such as 
conical shapes, etc.^ontributed by August 
Rinne, 937 Alameda St., Los Angeles, Cal. 


WANTS TROUBLE ALARiT PLAN 


The accompanying sketch is sent us by 
W. Williams, of 100 Stockton St, Brooklyn, 



N. Y., and is a plan of an clectrir gas light- 
Ing syati*m five burnors, wlilcli he has 
Installed in his iiouse. Mr. Williams wishes 
to know how to connect a bell with this 
system, so that, if there is any trouble on 
the line—a short circuit or a ground—the 
alarm will sound, ( an any one offer a sug¬ 
gestion? With the wiring indicated the 
alarm work(*d for awhile, but finally 
stoppetl. 


HOW TO MAKE GRAFTINQ WAX 

A goo<l grafting wax can be made by 
breaking up fine 4 parts resin and 2 parts 
beeswax and melting them with 1 part of 
tallow or linsee<l oil. When tlioronghly 
melted, pour the liquid into a vessel of 
cold water. When it is hard enough to 
handle, take it out and pull and work It 
until it becomes tough and of the color of 


very light manlla paper. The wax may be 
applied hot with a brush, says a bulletin 
of the Department of Agriculture, but care 
must be taken to avoid injury. If applied 
by hand, first grease the hands with tallow. 
Spread the wax over all cut or exposed 
surfaces and press closely, so that when 
cool it will form a coating Impervlooa to 
air or moisture. 

To make waxed string, put a ball of No. 
18 knitting cotton into a kettle of melted 
grafting wax. In five minutes the cotton 
will be thoroughly saturated and will re** 
main suitable for use indefinitely. 


SHADE FOR ELECTRIC LIGHT 


Procure a piece of tin of suitable slae and 
strike out a circle on it about 8 or 10 in. 
in diameter, and a smaller circle In. In 
diameter in the center of the first circle, as 
shown in Fig. 1. Cut out the large circle 
with a pair of shears and cut an opening 
in it, as shown at A, Fig. 1. 

Punch out the center circle by means of 
a punch and finish it round with a file. 
Fold the edges together and solder or rivet 



as in Fig. 2. To adjust the shade to the 
lamp, put the lamp up inside the shade, so 
that the end that screws into the socket 
projects through the opening at the tiv 
and then screw the lamp into the aoAet 
The large part of the lamp will prevent the 
shade from coming off (Fig. 8.) Bo^ ~ 
shade la cheap make and * 

all purpose 

may b» 

«ti 





m 


All th« ftrtlclet 
pearing in tllll 
partflieot are reprint¬ 
ed In bonk form at 
tbc end of eacli yemr. 


SHOP NOTES 


Co ntr I bntloni to 
thie department are 
Invited* If jrou have 
worked out a good 
Idea or know of one* 
pleaae acnd Jt In* 


CHEAP PAINT FOR ROUGH WAJ.L 
SIGNS 


A solution fonalstlng of green TltrJol 
stirred into lime milk makea an excellent 
cheap yellow coating for large signs on 
rough dead walls^ rocks, cliffs, etc** says the 
Master Painter. The paste will be green at 
first from the separating protoxide of iron* 
but after It Is applied and dry will become 
yellow by oxidation In the air. It adheres 
firmly to any surface and will not wash 
off* The color Is darker or lighter, accord¬ 
ing to the amount of green vitriol used* 


HOW TO FASTEN A RING TO A ROPE 



The writer has used 
the method shown in 
the aceouipanylng 
drawing In fastening a 
halter rope to the ring 
of the halter, but ft Is 
apparent that the meth¬ 
od applies to any simi¬ 
lar case where ropes 
and rings are used. 

The advantage Is 
that the ring has two 
thicknesses of rope to 
wear through before a 
break can occur* The 
free end of the rope Is 
fastened down to the 
other with a cord or 
wire. If heavy wire 
must be used. It may 
be wrapped as tightly 
as possible and then 
hammered fiat. — Con¬ 
tributed by tJosepb B. Kell, Marion* Ohio* 


PIERCING PUNCH OF PIANO WIRE 


Ptaoo wire makes an excellent piercing 
punch for piercing Imles In sheet metal, says 
a correspondent of the American Machinist. 
The punch Is rather difficult to make* but Is 
good for piercing holes of the same di¬ 
ameter as the thickness of the metal, or 
when the metal Is unuaually tough* 


HOW TO MAKE SIX-SIDED NUTS 


• Good Iron will be required for this pur- 
[K>se as poor Iron will not stand the thread 
cutting* Take a piece the size the nut Is to 
be and cut the nut Do not cut from the 



B D 

0 

fQ-i I ! I 

Making ■ SljipSldcd Nut 

flat side, says the American Blacksmith* hut 
hold the iron on the hardy as shown In the 
iliustratlon at A, B shows the punching 
operation, C flniahlug the shape and D shows 
a pair of tongs for holding the nut* which 
must be made thinner, as ^ in. is a little 
too thick* Finish the nut on a pin from 16 
to 18 In* long* 


EMPTYING AN OIL-BARREL 


The illustration shows a method of emp¬ 
tying oil from the barrel that will do the 



work in from ten to fifteen minutes. The 
apparatus includes the following parts; 

A* pump (any old pump will do); B* hose; 
C* bush on hose; D, oil barrel; E, large bush¬ 
ing: F, *5i-lD. pipe; H* %'iu* elbow; I, oil 
tank* The oil Is forced out by air*—Cou- 
trlbuted by Mex 
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PIPE CLAMP THAT WILL NOT 
CRUSH OR MAR PIPE 


Having occasion to do some pipe fitting 
with brass and nickel pipe I made use of the 
following kink to hold same in an ordinary 
pipe vise, the object being to grip the pipe 


I 


IRQNCQUPlMa 



if 

i 


i 

il 






LEAnuma^ 

Safe Pipe Clamp 


HOW TO ESTIMATE WEIGHT OF 
WROUGHT IRON AND OTHER 
METAL BARS 


The weight of a bar of iron, steel, copper, 
lead or brass may be very quickly and quite 
accurately estimated by the following 
formula. Multiply the dimensions and add 
one cipher to the result. Then divide by 3 
and the final result is the weight in pounds. 

For example: Take a bar of wrought 
iron 20 ft. long by 2 In. thick by 4 in. wide, 
and we have 20x2x4=160. Add a cipher, 
which gives 1,600 and this divided by 3 gives 
633^, which is the weight in pounds. 

For cast iron deduct ^ from the weight 
of wrought iron. 

For steel add 1-48 to the weight of 
wrought iron. 

For copper add 1-7 to the weight of 
wrought iron. 

For iead add ^ to the weight of wrought 
iron. 

For brass add % to the weight of 
wrought iron. 

Contributed by Anthony Haselman, i^ew- 
ark, N. J. 


A HOOK KINK 


tightly, but not mar or scratch or even crush 
it, as an ordinary pipe vise would: 

The clamp is made of a common Iron 
coupling one size larger than the pipe to be 
held, i. e., for %-in. pipe use a 1-in. coupiing. 
Silp the coupling over the short piece of pipe, 
and using tlie pipe as a mandrel, pour melt¬ 
ed lead around it. Ailing up the coupling. 
When cool, slip the coupling off the pipe and 
saw it in halves, using a back saw. You 
will now have a clamp made of two halves, 
one of which is shown in the illustration. 
When using sprinkle the clamp with plaster 
of pads and you will get a never-sllp grip. 
The threads of the coupling are all that is 
required to hold the lining. It Is cheaper to 
make a whole set of these clamps than it is 
to buy a special machine.—Contributed by 
John Weldon, 433 Columbia St., Brooklyn, 
N. Y. 


SIZE FOR PLASTER WALL 


Boil fiaxseed in water and apply to the 
wn)}, or it may be applied over a first coat- 
Sng of paint This size is useful on wood, 
also. 


Fig. 1 shows a common hook whose bad 
feature is that when hoisting, point A catches 
on any projection it may encounter. If the 
eye is turned around as shown in the side 
view. Fig. 2, point B will strike a projection 




first. This will caus(‘ the hook to bounce off 
and point C will safely pass by the projec¬ 
tion.—Contributed by .John Weldon, 423 Co¬ 
lumbia St. Brooklyn. N. Y. 


A gill of shellac varnish added to a galloo 
ot aapbaXtom Vs a hardening agenL 
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HANDY BURR REAMER 


When rolled steel plates have been drilled, 
especially ones in. or more in thickness, 
they have a burr around the upper and lower 
edge of the hole. A reamer that will quick¬ 
ly cut these off and save a lot of chiseling 
may be made as follows: 



Have the blacksmith bend a piece of 
In. square tool steel, about 16 in. long, to the 
shape shown In the illustration at A. Tem¬ 
per this device, grind it square and sharpen 
at the points C and D, where it is to cut the 
burrs. Place this reamer in the drilled hole 
in the sketch) and turn it round and 
round a few times until it has cut the top 
and bottom edges of the hole smooth.—Con¬ 
tributed by W. J. Slattery, Emsworth, Pa. 

DRESSING OIl\)R WHETSTONES 


When it is necessary to dress oil or whet¬ 
stones, level them on the emery wheel, hold¬ 
ing them on the flat face. This requires 
from three to flve minutes and makes them 
like new stones.—Contributed by J. W. 
Brown, Rensselaer, Ind. 


ADVANTAGES OP ZINC ROOFING 


The advantages of zinc roofing over other 
roofing materials is receiving more or less 
attention in this country of late. The claims 
for the superiority of zinc for this purpose 
is based on its tenacity, its density, its dura¬ 
bility, the fact that it is not inflammable 
and that a thin coating of oxide forms upon 
the line when exposed, this coating being 
inaohible In water and becoming a perma¬ 
nent ptotpetion, preventing further corro- 
Mm and doing away with the necessity of 
•SI 

one-half times lighter 
than the same sub- 
ten stripped from 
half Its orig- 


The largest zinc sheets used for roofing 
are 8x3 ft. in size, 0.053 in. thick, and weigh 
1 lb. 14 oz. per square ft The roof must 
l)e laid so as to give the material plenty of 
play, as the expansion and contraction of 
zinc is greater than that of any other metal. 
Under extremely high temperatures zinc 
gives off a bright green flame, which fact 
has given rise to the belief that it is in¬ 
flammable. 


CONVENIENT CENTER GAUGE 


The sketch shows a method I have found 
very convenient, and which will be under- 
sto^ from the drawing, for truing or lining 




up the centers in an iron turning lathe. By 
taking a piece of sheet steel 3/64 in. in thick¬ 
ness any skilled machinist can make one in 
a short time. This device can be used for 
thread tool centering as well as lathe cen¬ 
ters at 60 deg., graduated pitch. This gauge 



can bo graduated the same as any other 
center gauge; on one side 14ths and 20ths. 
ard on the other 24ths and 32nds in frac¬ 
tions of an inch.—Contributed by F. M D., 
Rock Falls, Illinois. 


Rubbing a window pane with fine sand 
and water will make it obscure, yet diaphan¬ 
ous, says the Master Painter. Another meth¬ 
od is to cleanse the glass thoroughly, then 
moisten it with hydro-fluoric acid. When the 
acid has eaten the glass enough, wash It off 
with plenty of clean 





FIRING A GAS ENGINE WITH A 
TELEPHONE MAGNETO 


The magnoto out of an old broken tele¬ 
phone can easily be used, Instead of batteries, 
for running a gas engine. The batteries are 
usually a source of trouble, especially if the 
engine Is used very much. 



To connect tin* magneto, saw out a 
pulley a little narrower than the large cog- 
whet*! on the inachlin* and ^ In. thick. Then 
screw off the handle and bore a hole In the 
center of the pulley large enough to tit the 
screw from which tin* handle was taken. 
Now' screw' on tin* pulley and you will find 
It will Indd very securely. Fasten the mag¬ 
neto to a block of wood and nail the block 
to tin* floor. Take an ordinary sewing ma¬ 
chine lu‘lt and ctuiinM-t It around the main 
pulley on tin* engine, and a V-groove on the 
wtMKleii one of tin* magneto. 

To make c(mnections take the tw'o wires 
fnnn tin* magneto and jtdn them to a spark 
*‘oil and from there to the engine.—Contrlh- 
uled by K. II. Klipstein, 116 ITospect St., 
Fast ()rang<*, N. .1. 


SOLDER FOR ALUMINUM 


What is reported to he the most success¬ 
ful .sohler hir aluminum yet stnainsi, con¬ 
sists of tin t’l-l parts by weight, zinc 30 p.-irts. 
lead 1 part and aluminnm 1 part, to which 
add a sm.-ill porti<»ii (»f resin. To s(dder. 
clean !h«‘ surra«'4*s ami face with the solder. 
No chemical Is nsetl. hut the surfaces of the 
parts to ht* soldered should be gently heat¬ 
ed to assist In uiuklug a good adbealon. 


USE OP THE COMPASS IN LOCAT¬ 
ING POLES OP A GENERATOR 


Numerous letters have reached us asking 
if the following statement, which recently 
appeared in this magazine Is not a mistake. 
The statement W’as: 

**\Vhi]e the dynamo is in service, bring the 
north-seeker end of a compass needle near 
each of the poles. Those that attract this end 
are north poles and those repelling it are 
south poles.'* 

What has misled is the common mistake of 
calling the north-seeking end of the compass 
needle a ^^iiortli i)ole." In reality that end 
of a compass needle is the south pole of 
the compass; otherw'ise it would not seek 
the north magnetic pole of the earth, because 
like poles repel. HeiuM* w'hen a compass Is 
brought within the influence of a generator 
that is the north or positive pole of the gen¬ 
erator w’hich attracts the north-pointing end 
of the compass ne4*ille. 


HOW TO MAKE A LEAD HAMMER 


L«*ad hammers are useful w hen assembling 
l»arts wiileh It is lmi>ortant not to mar. 
Such a hammer can be made in the shop, 
says a correspondent of the Model Engineer, 
I^oiidon. 

In the center of a piece of 2-in. tube, 3 or 
4 in. long, drill a ‘Vt-in. hole and then, cut¬ 
ting through the center of this hole, saw the 
tube in two. Through a foot-length of %-ln. 
tube, drill two '%-ln. holes at right angles to 
Fig. I. Fio. i. 



Uetolls of Usd tlssiver 
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HOW TO MAKE A WHISTLE FOR 
A STEAM PLANT 


each other, one % in. from one end of the 
tube and the other in. from the same 
end. This last tube is for the handle. 

Procure some ordinary moulder*s sand and 
bed the two halves of the large tube In it, so 
that the sand holds the two parts together. 
Into the %*in. hole in the large tube insert 
that end of the handle tube that has the 
two holes. Against each end of the 2-ln. 
tube, place a piece of tin to k^p the molten 
lead from running out Bank up the tube 
and ends well with sand, leaving a vent 
hole on top for air to escape. Pour molten 
lead down the inside of the handle until 
the lar^ tube is full. When cold remove 
the halves of the large tube and the lead 
head will be secured to the handle by the 
two %dn. holes in the handle. Fig. 1 is a 
sectional view of the 2-ln. tube; Fig. 2 Is an 
end view of the same; Fig. 3 shows the han¬ 
dle. and Fig. 4 shows mould with handle, 
ready for casting. File around the edges 
of the outer end of the handle. 


INTERCHANGEABLE SCRIBER 
POINTS FOR PRICK PUNCHES 


The prick-punch shown In the illustration 
is made so that a number of interchangeable 
scrlber points may be substituted ns re¬ 
quired. This is a handy tool for the port¬ 
able kit of a traveling mechanic. Its princi¬ 
pal advantage, says a correspondent of 
Machinery, Is that the point can be kept 
sharp easily, since the cross-section does not 
increase in size much up to the bolder. A 



Prick Punch With loterchnngeuble Point* 


point can be substituted for one that has 
been ground away without going to the tool 
dresser. 


filling for cracks in floor 


Cracks in a new floor that is to be stained 
and varnished may be filled with a putty 
made as follows. Dissolve 2 parts common 
glue In 14 parts water, then mix In 4 parts 
piPMiinP nf parts and 2 parts litharge.-Mas- 


In a plant where there is no whistle this 
convenience can be contrived out of a piece 
of 4-in. brass pipe 1 ft. long. A correspond¬ 
ent of the Engineer’s Review tells how to 
make such a whistle. 

Make a center piece, A in the sketch, out 
of a piece of brass and drill three holes in it. 



Home-Made Whiitle 


File away three sides of this disk, C, D and 
E to provide for steam passages. Make boles 
in the tube to correspond to those in the disk, 
fit the disk in the tube as at B, Fig. 1, and 
run pins through the holes In the tube to 
those in the disk. Cut the pins off even with 
the outside of the pipe and solder firmly. 

Above the steam passage in the disk and 
in line with them file three rectangular 
holes, F, G, in the brass pipe. On the upper 
side file the edges down to form a sharp lip 
(H, Fig. 2). Fit round disks to the top and 
bottom of the whistle having the lower one 
drilled and tapped for a steam pipe, L. This 
whistle makes a sound that can be heard all 
over the plant. 


STEEL-BLUE ENAMEL FOR ANY 
METAL 


An enamel for use on any metal and which 
will keep so long as it is tightly corked is 
made as follows: 

Dissolve 1 part of borax in 4 parts of 
w-ater. Macerate 5 parts bleached shellac 
in 5 parts of alcohol, saving out a small 
portion of the alcohol for dissolving methyl¬ 
ene blue of sufficient amount to give the 
color desired. Heat the watery solution to' 
boiling and, constantly stirring, add the al¬ 
coholic solution. Stir out all lumps and add 
the blue solution. Before applying, clean 
the metal bright with an emery cloth. Ap¬ 
ply enamel with a soft 
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TOOLS AND DEVICES FOR BENDING PIPE 


A corner fitted up with tools and devices 
for working with and bending pipe will be 
found a convenient and profitable depart¬ 
ment in many shops. Very little space 
would be required, and with the proper ap¬ 
paratus the difficult task is rendered light 
and easy. 

The result of trying to bend tubes or 
pipes with a section of steel rod is shown in 
Fig. 1. The tube wall is crushed in and 
when further doubled over is completely 
ruined (Fig. 2). Sometimes, where it Is at¬ 
tempted to bend the metal back to restore 
the fractured place, it splits as in Fig. 3. At 
this point the workman probably tries to 




Fii.io B§,n 


1 in. In diameter could be made from oom^ 
mon steel wire and hung up in order in tbtf 
pipe-bending corner. The method shown 
Fig. 9 involves the use of a piece of wir0 
to fit the inside of the tube. This la a gooiM 
method for bending tubes of small diameter** 
By all these methods the pipe can be bent^ 
cold. 

Pipe-bending forms are shown in Figs. 10^ 



Fit. 4 


remedy the matter by brazing on metal rings, 
as in Fig. 4. 

All this trouble could bo avoided by melt¬ 
ing rosin in a good-sizod glue pot and then 
with a iadlo pouring it into the hollow of the 
pipe or tube, as In Fig. 6. When the pipe 
is filled; plug the other end with a wooden 
stopper and you have a solid wall as at F, 
Fig. 6, a swtional view. Or, if preferred, 
or more eonvenlent, the tube may be packed 
with clay, as at 0. The spiral spring method 
Is shown in Fig. 8 and a set of springs for 
this purpose ranging in size from ^ in. to 




Pis, 15 


11 and 12. The small round forms are metal 
but others may be made of common bard* 
wood stock. Shaft stock, 2 or 8 In. In diam¬ 
eter, may be used for a form like Urn 3* 
Secure the shaft to a firm iMum of ^ 
effect the bendlnn mi^b ««^ 
tiieiMlnt«^ 
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The bending device shown Id Fig. 13 is 
made of wood and Is very handy. To make 
It select a piece of hardwood 4 In* square 
and 3 ft. long. Bore atrulght through one 
eide« using an Inch bit, and then shape the 
l>eveled places by ’working down the tapers 
of the two holes* Fasten It securely to the 
'work bench by means of bolts* This Is for 
light service, says the Blacksmith and 
heel Wright* For heavier pipes and tub¬ 
ing a Tvooden form like Fig* 14 Is useful, 
and may he bolted to a projection of the 
heneb. Bend the pipe over as far as possi¬ 
ble with the hands and then drop a loop of 
rope. M, over to bold it in place* 

A set form bending device is shown at 
Fig. 15* The block for the base Is cut out 
In the desired curve and a piece of hard¬ 
wood, K, Is shaped to correspond with the 
curve In the base and Is fitted to the shaft 
P- The shaft can be raised and lowered, 
turning the crossbar as it is threaded. 

Fig* 16 shows a revolving disk bending 
device. This consists of a small lower wheel 
of Iron or steel having a shallow groove 
(Just deep enough to grip the pipe) and a 
larger upper wheel, S, driven by a wheel 
for a belt as shown* Both the upper and 
lower wheels revolve In substantial 'wooden 
bearings on metal shafts. Pipe sleeves are 
used to line the bearings In which the shafts 
turn* The curve Is made by running the 
pipe between the grooved wheels* 

A grip form for pIpe-bending Is shown in 
Fig* 17* It is made of two pieces of hard¬ 
wood, Jointed at T, and having a series of 
holes of various sizes bored for receiving 


the tubing to be benL The clamping ar¬ 
rangement Is tiolted to the bench and the 
pipe is held Arm while being bent 


TO 5T0P HUMMING OF TELEPHONE 
WIRES 


The following Is recommended as a pos¬ 
itive cure for the humming of telephone 
wires* 

Procure a porcelain spool insulator with 
II deep groove and place in the groove a 
rubber band (a*piece of Inner tube from 
a bicycle will do); then place around the 
rubber and In the groove the line wire, 
jjreferably insulated* Pass another piece of 
litBulated wire through the hole In the in¬ 
sulator and make a connection us shown 



AatbHain Device 


in the sketch. With another piece of wire 
bridge around the connection bo as to com¬ 
plete the circuit The device Is cheap and 
efficient*—Contributed by Walter La Homa- 
diie, Cherry Valley, N. Y, 


UNITED STATES STANDARD BOIL¬ 
ER IRON THICKNESS 


The following table gives the thickness of 
lioller Iron required by the lnw*s of the 
United States, for the various press urea 
given In each case* The Practical Engineer 
fihitea these figures are for pressure equiva¬ 
lent to the standarrl for a boiler 42 In* diam¬ 
eter and one-quarter Inch thick. 
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SAFE BUSHING FOR A WOOD 
SPLIT PULLEY 

Oftentimes when a large wood pulley is 
tightened on a small shaft, it Is a hard mat¬ 
ter to keep it from slipping, especially a 
new pulley, w’here it would only take a few 
minutes work to cut a keyway in the shaft 


HOT BLAST STOVE FOR SKIN.* 
DRYING MOLD 

A hot-blast stove used for skln-drylng 
molds for large pipe castings la described 
by a correspondent of the American Hi- 
chlnist, who recommends it on the grounds 
of cheapness and high efficiency. 



with a cold chisel without taking down a 
section of shafting. 

Make an iron bushing of forged or cast 
steel, to tit the hole for the former woml 
bushing, with two projecting lugs as at 
n II, Fig. 3. Cut out the pulley on each 
side of the hole as at K E, Fig. 2, to make 
a place into which the bushing will fit. 

Drill four holes in the bushing, two at 
each side as at F F, Fig. 4, and tap li* in. or 
larger in one-half of the bushing for blind 
cap screws. 

Bolt the two halves of the bushing to¬ 
gether and bore them out the size of the 
shaft. Put pasteboard between the halves 
bef(>n‘ iMuing. Then keyseat and put on 
shaft ovtT key at O, Fig. 3. 

This bushing can be made from a pattern, 
cast Iniii or steel, and as long as the web 
of the iuilU‘y it is us(»<l with. This is a 
g(KMl method when‘ a largo pulley has to 
transmit p(»wer to a heavy load. 

Fig. 1 shows bushing in pulli*y at D, keyed 
on to shaft and Ijolts, H, B, all set.—Contrlb- 
utt‘d by F. M. 1)., Bocks Falls, III. 

Use a very soft inui for brass molds, as 
the best iron for tlie purimse is one that 
cuts easily. Common mat'hinery iron is not 
at all adapttHl to the purpose, as it soon 
d«‘velops cracks on the surface of the imdd 
casting. 


An ordinary coke stove (four gray-l^"^ 
rings set up oil a circular grate with fc^®^ 
legs) is surrounded by a cylinder of Na 
steel, 33 in. diameter, 48 In. high and 


with a cover. The cylinder fits the gr^ 
casting. The stove has a Y inlet, 
branch fitted with a butterfly damper, a g^^ 
at the top one outlet. Air is supplied to 
heater by a small blower mounted on * 
plank and driven by a motor. The hot 
is <lriv<*n into the mold, as shown in 
sketch. The combustion of the coke la co^^' 

1 1 oiled by means of the damper In the l^^“ 
let under the grate. The half-mold shown 
the sketch is cov^tihI with boards, sacklL-^^ 
and sheet iron. The temperature In tt::^ 



Hot Blast for Skin Drying 

mold will register 300 degrees F., and i 
bushel of coke will last ten hours, contlD 
iKius run. 

Many of the parts re<iuired for this atovi 
will be found lying uiuimhI about the ahi^ 


POPULAR MECHANICS balance of your life for 
POPULAR MECHANICS five years* only - - 
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FENCE POSTA BOTTOM UPWARDS 


Mauy years ngo while engaged in running 
It aaw mill tu eastern Coimeetieut 1 had a lot 
of fenre posts to saw from small eliestnut 
logs. The posts were to be salved tapering 
and to eeonomize in lumber the logs were 



PoM Bconoaiy 

first saw'ed square and tben split diagonally 
like the accompanying diagram* Of course 
they were to be set In tbe ground large end 
dowtj^ whicb w'ould bring one-half of them 
liottom up in regard to tbe position in which 
they grew, 

1 rememlwred hearing an old farmer any 
that posts set that w^ay would outlast those 
set ‘‘right end up" and I determined to im¬ 
prove the opportunity at hand to test the 
matter. So I marked all the inyerttHj ones 
and as the feuee was to be huitt in the 
neighborhood I watched the result. 

Examining the fence about nine years aft¬ 
er it was built convinced me, as the Inverted 
ones were practically sound while the others 
showed very much more decay.—Contributed 
by Andrew Wblton* Hartford, Conn. 


LINOLEUM COVERS FOR WORK 
BENCHES 

Heavy linoleum makes a fine covering for 
the tops of work benches, says a correspond* 
ent of tbe American Machinist* Tbe bench 
may have a pine top Instead of one of hard¬ 
wood, Imt should he coustriicted quite as 
usual. Use tongued and grooved pieces for 
tbe top and HU all holes with plaster of 
pads. The linoleum costs oljout $1 per yard* 
To fasten It to the bench glue the edge 
next the workman for about Z In, and secure 
over night* Then trim the edge flush with 
tbe bench and hold the other edges In place 
with W‘ooden strips arranged so the linoleum 
will move under them as the top of the 
bench shrinks. The llnoteum is so stiff It 
wdll always Ue flat and it will last for year*. 
Tw*o benche.s covered \Yith It have been in 
ttse flve year* and though the covers are 
marred Kotne. they arc still in good order 
for work* 


is there anything you want but donT 
know where to get it? Write Popular Me¬ 
chanic** Information free* 


APPARATUS FOR THAWINO OUT 
PUMPS 


For tJiawlng out frozen pumps, the handy 
portable apparatus shown In the Illustration 
was contrived by a correspondent of the 
Metal Worker, It consist* of an ordinary 
gas firepot with a galvanized Iron can of 
suitable size, the top of which la provided 
wltli two outlets, made from small pieces of 
galvanized Iron pipe soldered securely In 
place. One outlet stands vertically from the 



Thawn lev 60 Feet DtsUat Irvun Appamtuf 

top of the eon and has a small glolje valve 
on It, Just above a T arranged to receive 
a safety valve. Above the globe valve is 
soldered a small funnel* 

The other outlet Is connected from tbe side 
of the boiler liito a small valve, or petcock, 
which receives a rubber bose. To use the 
apparatus the boiler Is heated until sufficient 
Btenm pressure is generated, when the boso 
is Inserted In the pump, finds its way read¬ 
ily to the ice and the steam speedily thaws 
It, lee 60 ft distance from tbe boiler can 
be thawed In this way* Most shops con¬ 
tain all the materials required for such au* 
appartiUis. 
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AIR WHITEWASHER 


A white washer operated by compressed 
air, says a correspondent of Loc^oinotivc En¬ 
gineering, accomplishes in two hours an 


Blocks A and B are forgings fitted OTer the 
top of a 6-ln. I-beam, so that they are free 
to move the length of the beam, which Is 8 
ft. long. C is a lever with th^ lower end 
enlarged and the edge ground some. One 



amount of work that would keep one man 
busy a month. The construction of the ma¬ 
chine is fully explained in the illustration. 


MACHINE FOR STRAIGHTENING 
PIPE AND SHAFTING 


The press shown in the illustration can be 
used for straightening pipe and shafting or 
for l>ending pipe. The device was contrivetl 
by a correspondent of the American Machin¬ 
ist and in construction is very simple. 


end of the lever acts as a center and can 
have any number of holes drilled in It. It 
is very easy to straighten 2-in. pipe in such 
a press. 


Rubbing witli a piece of chamois leather or 
cotton flannel moistened with alcohol-will 
readily riHiuce a too strong high light in a 
negative. 


Shop Notes for 1905; 200 pages; 385 Illus¬ 
trations; price, 50 cents. 
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DEVICE FOR BENDING ELECTRIC 
CONDUIT 


A device for bemllDn: tbo smaller nizvm of 
electric conduit is made hj screwing a piece 
of pipe Into a teo, A. To use slip tbe tee 
o%*er the conduit till It reaches the point 
where the l>end Is to be made. Then stand 



A 


on the coDduit and pull or push handle B. 
Any cnrve can be bent in this way and dif¬ 
ferent sized tees may be used for different 
sizes of conduits,—Contributed by .lohn 
"Weldon, 433 Columbia St.. Brooklyn, N* Y, 


HINTS ON GLUE 


It requires more water to dissolve good 
glue than to dissolve poor glue. The best 
glue, says the Wood-Worker, will require 
from one-half to more than double the wa¬ 
ter requiretl for poor glue. 

Good glue breaks hard and tough, with a 
splintered edge. 

Cleanse the glue kettle often. 

Frozen glue Is m porous that it can be 
made up at once. 


IMPROVING A WASHER 


\ thick washer can he made out of an 
old nut or a thinner one can be made of a 
piece of sheet iron or a metal button, says 
Gas Power, A very simple and easny made 
washer Is a ring made from a piece of wire 
of suitable thlekneas. 


A GOOD FLUID PASTE 


Dissolve 10 lb, gum arable and 2 lb, sugar 
in the amount of water required. Then add 
1% oz- nitric acid and beat to the boiling 
point. This liquid paste will not mould and 
dries to a transparent layer on the paper. 
The Western Painter says It is well adapted 
for the flaps of envelopes, fine bookbinders* 
work, etc. 


TO FIND CENTER OF SHAFT WITH¬ 
OUT CENTER PUNCH 


Procure a block of wood 1 In, thick and 
with an auger hit liore a hole In the block 
until just the point of the bit shows tlirough 



the block ns In Fig, 1. Then place block over 
the end of the shaft, Fig, 2. and with a sharji 
pointed punch and a hammer the center can 





be marked slightly. Then use a drill and 
drill out. The hole tn the block must b© the 
sLme size as the shaft—Contributed by Eli 
Tolliver, 










































IMPROVING THE CLINOGRAPH 


A GOOD STAPLE PULLER 




The cliiiogruph Ih a set s<luaro used by 
draughtsmen for drawing incliiKHl lines, sec¬ 
tion lines, and for shading, etc. it comprises 
two parts, one liaving two rectangular edges 
and another part, tenued the “iilade,*’ whicli 



is liiiigiMl to the lirst part. In using the 
appliance, one of the lixini e<lges is placed 
against tlie T-square and the Idade adjusted 
to any position desirtnl, where It Is held 
l)y fricthai. 

The Instrunieiit Is slid along the T-s(iuaro 
t<» any i.art of the drawing paper, for draw¬ 
ing parallel line's, says T<*chnies, U>ndon, or 
for pt'rpeiidieiilar lines, it is set and then 
turned witli its otiier enlge against the 
T-s(iuare». Tiu' illustration sliows two forms 
of tlie eiinograpii. Kig. 1 sliows a form In 
coininon usage, init tin* form sliown at Kig. 
2 is an Improvement uiion tiie first form, in 
wliieh tlu' e'dae can only he 1>rouglit to coin¬ 
cide with a line I»y trial. In tin* se<‘oml form 
tin* e(uu*entrir ]>ortion is l»rouglit to tin* line 
and the lihule swung around to colm’ide 
with tile lim* witliout a trial. Tlie alteration 
can la* made witli a pocked knite. 

Has yeuir hoy a e’opy e»f Me»ehnnl(*a for 
Yeiung Ame*rie aV I’.ipe'r e*e»ve‘rs. 25 ee*nts. 


A good staple puller that will do the worit 
quickly and easily and leave the staples in 
blotter condition than such tools do ordi- 




Fig. 1. 

narlly, is made of %z^in. steel; a corre¬ 
spondent of the Blacksmith and Whed- 
wright says he uses old harrow teeth for 
the purpose. The steel is first shaped ar 



FIs- 2 . 


in Fig. 1, a bottom view, and then as In 
Fig. 2. Tlie edge's at A, Fig. 2, are rounded 
a little so they will not Injure the wire. The 
handle may be of any length desired. 


A sewing-machine tliat will sew directly 
from two reels of tlin*ad Instead of using a 
spool of thread and a sliuttlo is the reputed 
invention of an Irishman. The machine Is 
of simple mecliaiiism and can be inanufac- 
tun'd and sold at a greatly reduced price. 
Kxp(*rts say the maeliine will revolutionise 
tin* sewing-inacliine trade of the world. 


STRAINER FOR AIR PUMP 


A strainer for the air cylinder of an air 
pump consists (»f euri<»<l liair held Itetween 
two .strainers. Tin* device is screwed on the 
air cylindc'r and strains the dirt out of the 
air. A eorn'spondeiit of l.oi'omotive Kiigln- 
('crliig lias usi'd tills strainer with excellent 
n'sults. 
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DRIVINQ STAKES BY COMPRESSED 
AIR 


A unique stake-driver and one that saves 
considerable hand labor Is used by the Bnr- 
num and Bailey circus, says Air-Power. The 
apparatus consists of a rock drill suspended 
between two vertical guides. The two side 
rods of the drill are continued below the 
lower bead and support a round anvil. This 
anvil rests on the head of the stake to be 
driven and holds it firmly by means of 
spring clasps. As the stake is driven into 
the ground the driver Is lowered by means 
of a cylindrical hoist and follows the stake 
downward until It Is driven In securely. 


CROW BRIDGES FOR DRILLING 
HOLES IN DIFFICULT PLACES 


For drilling boles In difficult places, the 
crow bridge can be used to advantage 
many times. 

Fig. 1 shows how a crow or brace may 
be used. It Is made of IxlV^ In. iron. The 
arms may be extended if required by two 
extension pieces, B. 

When It Is possible to pass a chain around 
the casting, cylinder, or material to be 
drilled, the crow may be used on work as 
in Fig. 2. Two holes are drilled at C C and 
the end link of a small chain passed 
through one, and a small bolt D pushed 
through the link to hold the chain. The 
chain Is then passed around the work and 
pulled through the other bole until taut and 
fastened there with a small bolt. 

The beauty of these^ crows, says a cor¬ 
respondent of the Engineer’s Review, Is that 
it is only necessary for an engineer to get 
hold of the bar iron. He can then shove It 
into his furnace fire, get a red beat on it 


and bend it as required. A couple of holes 
drilled completes the job and he has two 
bandy tools. 


HOW TO MAKE A SPARK PLUG 
FOR A SMALL GAS ENGINE 


For a small gas engine h. p.) a spark 
plug may be made and substituted for the 
ignition tube. A correspondent of the Model 
Engineer, l^ndon, tells how to make such 
a spark plug. 

Fig. I.—Spark Plug, 



Fic. 2 —Section. 

i iivts thread 
Fig. 3.—Brass Socket 

Make a stuffing-box of three ordinary gas 
sockets, packing them with asbestos string 
moistened with paint. Insulate the “live” 
wire by a glass tube (Fig. 1), passing it 
through the stuffing-box. Connect the outer 
end of the “live” wire to a short piece of 
thin platinum wire and then hermetically 
seal this wire through the end of the glass 
tube. Pack the w’ire tightly In 
the tul>e with paint-moistened as¬ 
bestos. 

Rivet the “earth” spark point 
through a hole in the brass tube, 
which hole may be made by filing 
or turning off the lower part of the 
thread of the bottom brass gas 
socket (Fig. 3). Then bake the 
whole plug in the oven. 

The spark plug screws into the 
%-in. hole previously occupied by 
the ignition tube. 


The mechanic with a just ap¬ 
preciation of economics will send 
110 for a “Pop” life 
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HOT WATER FOR OFFICE USE STORING RANGE BOILERS 


A system for heating water for office use 
was planned by a correspondent of Power. 
4n old feed-water heater of the enclosed 
type, that had become too small for Its orig¬ 
inal purpose was moved from the engine 
room to the second floor of the building and 
placed near the main exhaust pipe of the 
engine. 

A 2-in. hole was tapped in the exhaust 


Range boilers not only take up consider¬ 
able space in the shop, but are apt to suffer 
damage by being tipped over. The sketch 
shows a convenient means of storing them. 



Overhead Rack for Range Boilera. 

Two horizontal lengths of pipe are run par¬ 
allel to each other and suspended from the 
beams of the floor above by. means of iron 
rods or small pipe. Domestic Engineering 
recommends this plan. 



For Providing Hot Water for Office Use. 


pipe and a pipe run from this hole to the 
heater. The outlet of the heater was con-‘ 
nected to the return pli)e of the radiators 
from the office. The cold water entered the 
heater from the city main at the top and the 
delivery was piped under the floor to the 
office, as shown. 


HOW TO REVIVE BURNT STEEL 


A burnt tool may be revived so that it 
can be used in nearly every case, and If not 
the experiment has cost nothing, writes a 
correspondent of the Model Engineer. 

Harden the tool in the usual way three 
times and then temper to the desired degree. 
This method can be used on hand tools, drills 
and small chisels -with advantage. 


TO APPLY ASBESTOS NEATLY 


In applying asbestos about the steam plant 
a neat, quick method pays. The following is 
given by Machinery as such: 

Make the asbestos plastic by mixing It 
thoroughly with water. Apply the flrst coat 
rough and about % in. thick, using a pointed 
trowel. Let dry and apply a second coat % 
In. thick, and straighten down with a large 
trowel. Wind the second coat with No. 18 
annealed wire, having the coils about 3 in. 
apart at all points. In case of a flat surface, 
bind it with horizontal wiring. Apply a third 
coat of asbestos to cover the wire and make 
a smooth surface. A 100-lb. bag of the ma¬ 
terial will cover about 40 sq. ft. of surface 
in this way. 


L 



SHARPENING DIQQINQ BARS 


The method of sharpening the digging bars 
used for digging post holes, commonly is to 
give the point a beyel like a chopping or cold 



Two Ways of SharpenloglDIgglng Tools 


chisel. In hard or gravelly soil this shaped 
tool is apt to make a funnel-shaped hole and 
it is difficult to get the workmen to do any 
better with it 

A correspondent of the American Tele¬ 
phone Journal says that if the bar is beveled 
all on one side and. the other side is left 
straight like a wood chisel this difficulty of 
funneled holes will be greatly overcome and 
that the men can make better time using 
this shaped tool. 


HANDY BELT CLAMP 


This simple and convenient clamp is made 
of %-in. by 2-in. iron and is intended for 
belts not larger than 12 in. wide and % in. 
thick. The dimensions of the clamp can be 
increased in proportion for larger belts, how¬ 
ever, says the Engineer’s Review. The side 


- ^ -- E 








Belt Clamp 


bolts of the clamp are of %dn. stock, 24 in. 
long and the bolts clamping the crosspieces 
are of ^in. stock, 2^ in. long with square 

heads. 

In taking the clamp off^ first slacken up 
on the long bolts, then on the small bolts 
and take two of them out 


To make new tin roofs hold paint well, 
a a good robbing with No. 1 sand- 
I ijppljrlng tihe paint 


» robbing It with 


SPRINGING PACKING RINGS OVER 
PISTON 


In putting a snap ring on the piston of 
the high pressure cylinder of a tandem 
compound engine a correspondent of the En¬ 
gineer’s Review made use of the following 
kink. This Job is very difficult for as soon 
as the ring is started on one side it slips off 
the other, and yet, for fear of breaking the 
ring the engineer must proceed cautiously. 

Four pieces of square iron were cut off in 
3-in. lengths and threaded to a depth of 2% 
in. One end of each block was made tap¬ 
ering, coming down to a sharp point to pre¬ 
vent slipping of the ring surface. 

Four bolts were threaded and screwed into 
these four blocks, which were placed in posi¬ 
tion as show’n in the illustration. To put the 



Method of Springing Packing Ring Over Piston 


ring on the piston, the bolts and blocks were 
put in place and tightened up so as to spring 
the ring evenly until it was large enough to 
slip on over the piston. 


MIXING CONCRETE 


A concrete mixture of the following pro¬ 
portions is recommended by engineers. 

To 1 bbl. Portland cement add 3 bbl. clean, 
sharp sand. Mix the two intimately, either 
manually or by a mechanical mixer. Add 
enough water to bring it to the proper con¬ 
sistency, the amount required being judged 
by one of experience in the work. Add 6 
bbl. of broken stone and Intermix the whole, 
which is then ready for use. This is known 
as a “1-3-5 mixture.” The nature of the 
Ingredients and the purpose for which the 
concrete is Intended make the prc^rtions 
variable, however. 






HOW TO MAKE AN ELECTRIC IL- 
LUMINATED FOUNTAIN 


One of the prettiest and most attractive 
displays for a show window is an electric 
illuminated fountain. The Keystone tells 
how such a fountain may be constructed. 

Have a tinsmith make the center bowl A 
of tin, of any size desiretl, according to the 
size of your window. This center bowl 
should be shaped like a large cake tin, hol¬ 
low in the center. Cut a hole in the center 


Make a skeleton pulley, D, with a piece of 
colored glass in each of its openinsa. Uae 
red, green, yellow and blue glass and fasten 
it in position with tacks. Arrange this 
pulley so that half of it is in the center of 
the fountain. 

Place a strong electric light with a re¬ 
flector in the position shown at F, so that 
it sends its rays upward through the colored 
glass and through the center cone on the 
water. Tlie effect will be most benntlful. 
The changing of the colors can be reduced 



Electric Illuminated Fountain 


of the window floor nnd place tlio tin bowl 
over it. Put a large ni1>1)<»r band around 
the center tin cone. Secure a circular glass 
shelf, lb liaving a liole In tin? center, and 
rest it uiK)n tlie cone. 

Have tlie tinsmilli make a faiiey stem, C. 
enamel it wliite, punch flue lioles in it at 
tlie top and bottom and solder It (<) the water 
pipe, wlii<*Ii passes tliroiigii tin* holt* in the 
center of tlie glass slielf and whleh is at- 
taehe<l to the main pipe in tlie l)asement. 
Put a ruhiNT washer on the glass shelf to 
make it watertiglit. The watcTflow Is reg¬ 
ulated by water stop and the surplus Is car* 
Hed nfl through tbc Waste pipe. 


to speed hy means of the reducer E. In the 
lower bowl lay three eleetric bulbs colored 
green, with wires made waterproof, well In¬ 
sulated and enameled. Pond lilies and gold 
flsti may bo ndd(‘d and a magnlflcent dis¬ 
play created. 


A good cement for imdal Joints consists 
of ground wliite lead worked up with 
enough fiowdered red lead to bring It to the 
consistency ot putty. Then add liolled Itn- 
siHnl oil. 


Our premium list Is worthy of jqQf 

tnitloii, Wilt* for it 














Plan of Wiring for Intercommunicating Telephone System 


INSTALLING INTERCOMMUNICAT- 
INQ TELEPHONES—PLAN FOR 
SIX TELEPHONES 


The approved plan of wiring for inter¬ 
communicating systems is shown in the ac¬ 
companying diagram, which we reproduce 
by courtesy of the American Telephone Jour¬ 
nal. The diagram shows six telephones, a, 
a', s'*, etc., to each of which six wires are 
run. The circuits are completed from the 
other terminals of each telephone, through 
the common return wire. The diameter of 
this return wire should equal the sum of the 
diameters of the separate wires, where the 
lines average over 1,000 ft. in length. 

Switch board cable should not be used on 
the intercommunicating system because of 
creating mutual induction between two cir¬ 
cuits, being twisted in pairs. Ordinary house 
wire, No. 19 B. ft S. gauge, with a rubber 
insulation and a covering to match the 
woodwork along which it is run is recom¬ 
mended as best Each separate wire should 
have a distinct color or combination. 


ANOTHER HETHOD OF REVERSING 
COUNTERSHAFT WITHOUT 
CROSSING BELT 


Commenting on the article on reversing a 
countershaft without crossing the belt by. 
means of two Idlers, which appeared in the 
July Popular Mechanics, W. B. Burrows, of 
Minneapolis, Minn., says: 

“The use of the two idlers for this pur¬ 
pose is all right, but according to my way 
of figuring they are not used correctly for 
the reason that the strain of the full load 
is brought on one of the idlers. I herewith 
submit a sketch of what I consider the bet¬ 
ter method for this kind of a drive, as it 
brings all the strain on the main shafts 
(where it belongs), leaving the idlers to 
simply guide the belt and carry the weight 
of the slack side, as well as allowing lighter 
shafts and bearings to be used for the 
Idlers. I have used both ways, the latter up 
to 600 r. p. m., carrying a heavy, uneven 
load, and find that it gives a great deal bet¬ 
ter satisfaction all around.” 
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WIRELESS TELEGRAPHY IN EVERY DAY 
USE. 


It is hard for the layman to realize that 
in a comparatively short time wireless teleg¬ 
raphy has passed from the merely experi¬ 
mental stage to the point where it is giving 
constant and practical servict*. Already it 
has figured importantly in a great conflict 
and has become an adjunct of every great 
navy. 

Since June, 1902, the Marconi system has 
been an important part of the equipment of 
the Belgium mail packets plying between 
Dover and Ostend. Experiments were begun 
on these packets in 1900. A coast station 
having a mast 161 feet high was established 
at La Panne and the floating station was 
established on the “Princess Clementine’* 
whicli had a mast 98 feet high. The trans¬ 
mitter system of each station consistof an 
oscillator having om» terminal connected to 
the earth and the oth(*r to an antenna. In 
October, 1901, the t(‘sts resulted satisfactor¬ 
ily. Then the government began installing 
the system. 

A new station was established at Xieuport 
Bains, the building being of brick with the 
terminal of the antenna carried to it. The 
mast is in its imni(‘dlate neighborhood and 
the station has the ordinary tel(»graphie com¬ 
munication with the interior of the country. 
Two government employt^s are on duty at 
this station during tlie day: <liiring tlie night, 
one employe of tln.‘ windess telegraph com¬ 
pany. Each vessel sends an average of three 
telegrams during n night voyage, and during 
day trips ea<*h v(*ssel receives one me.ssage. 
In the me.ssages. the signal of the mes.sage, 
a number, is first given, then the number of 
words, the nature of the telegram (service, 
private, or governnuMit), the name f»f the 
lM)at and the text which Is usually of the fol¬ 
lowing charact<*r: “Keft Dover at 11:03 P. 
M.; thirty-two passengers; 220 postal sacks; 
clear; wind E. S. E.’’; signature. The com¬ 
mander and his offlcers have charge of the 
manipulation. The steann*r stations receive 
no outsUle messages nor interfere with any 
apparatus having a ditTerent pitch, the gov¬ 
ernment <Mintracts <*alling for this syntoniz¬ 
ing. Signals are exchanged best on damp 
mo(»nlight nights. 


The transmitting station, says the Eleo 
trlcal Review, consists of a storage battery 
of eight cells which supply the Ruhmkorff 
coil with eight amperes at sixteen volts, 
equivalent to 160 watts. The coll transforms 
the current to 40,000 volts. The storage bat¬ 
tery Is charged by the dynamo which lights 
the station. The antenna consists of three 
wires soldered together at the extremities. 
The total length of wire is 180 feet. The 
height varies on the packets from 49 feet to 
89 feet, according to the height of mast. 

The receiving apparatus consists of a re¬ 
ceiver complete: relay, decoherer, coherer, 
jigger, box of batteries, next a Morse regis¬ 
ter and a signal bell. Each station is pro¬ 
vided also with reserve apparatus, a storage 
battery, a coll complete, three Leyden Jars, 
a receiver complete, and twelve batteries. 

Service in some of the packets Is now pub¬ 
lic, the charge being 10 cents for fifteeo 
words. Wind, rain, snow, cold or heat the 
service i*emains as elflcieut—and at times ha* 
been of great importance. For Instance a 
packet once encountered a Norwegian bark 
with a broken rudder. The condition of the 
bark was reported by wireless telegraph! 
and a tug despatched to Its aid. Once * 
thief was believed to have escaped by 
of a packet. I’pon being Informed while 
sea the captain instituted a search for 
and made sure he was not on board. 

'i’hen» have Immmi othcT instances^lirol^ 
prop<‘llers, liglit buoys going out, danger 
losing routes in heavy f(»gs, etc., all of wh^ 
have been saf<‘Iy met by this wonderful n^^^ 
agency, which means more to the navlga^^® 
than to any om» else. 


DRAINS AMONG TREES. 

Tile slumld not be run among trees, esp- ^ 
<*laliy willow or cottonwood trew, sa]^^ 
Brick. Th<‘ illustration shows the probab^^ 
effect on th<* drain, if this advice is 
heeded. The small fibrous roots will soo ^ 
clioke the tiles and <*ntirely shut off th^^ 
water they are Intendcil to carry, so that i ^ 
will be n<»eessary to dig them out and cleaf^ 
them. In such case, do not replat^ them^ 
but run in the same size sewer pipe, ce' 
menting the joints to pn*vent a recurrence 
of the trouble. 
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All the articles sp» 
pcaring lo this de- 
partaieiit are repriot- 
ed lo book form at 
the eod of each year. 


SHOP NOTES 


Contributions to 
this department are 
Invited. If you have 
worked out a good 
Ides or know of one, 
please send It In. 


A PIPE HACKSAW FRAME 


To lyake this frame, three %-in. ells, two 
pieces of %-ln. pipe, 3 In. long (B B), one 
piece of M-in, pipe, 15 in. long (A), and one 



^-in. tee will be required. C is a piece of 
bolt iron, pipe-threaded and screwed into the 
eli; D is a piece of the same metal. 4 in. 
long, which is bolt-threaded and passed 
through the reamed tee with about 4 in. of 
thread on the handle side of which is a nut 
by which the tension of the blade may be 
adjusted. Parts C and D both have slits 
sawed in them parallel with the blade, into 
which the blades are fastened by means bf 
pins passing through holes drilled for the 
purpose. Fittings without bosses on them 
make a neater appearance, and all brass 
pipe for the frame looks better, also.—Con¬ 
tributed by Apprentice. 


HOME-MADE WATER HEATER 


A water beater to liave steam and drip 
connection hitched into steam heating sys¬ 
tem, the same as a radiator, water entering 
lower tee and being discharged from the 
upper tee, is shown in the illustration. 

The heater may be used either vertical 
or horisontal, though it should be pitctied 
toward the drip end, and may be used with 
or without tank. It consists of outer pipe 


in.the end make the shell watertight where 
the steam pipe enters with a long thread at 
both ends. 

A 1^-in. outside pipe with tees 1% in. x 
% in. or equivalent; with bushings in. x 
% in. for the end and bushings % in. x % in. 
for connecting and making watertight Joints 
with % in. steam pipe at the ends, will heat 
a volume of water 6 or 8 ft. long.—Con¬ 
tributed by W. J. Barber, North Adams, 
Mass. 


By the use of a 
switch (3) placed on 
the telephone box or 
on the wall and wired 
up with the batteries 
(1 and 2) as shown in 
the diagram, a great 
deal of wear on the 
batteries can be saved 
and they will last a 
long while. — Contrib¬ 
uted .by Geo. R. Bow¬ 
ers, Shelbyville, Mo. 


VARNISH PRECEPTS 


One coat of varnish never cracks. 

Two coats of varnish seldom crack. 
Three coats of varnish often crack. 

Four coats of varnish always crack. 

—Master Painter. 



BATTERY ECONOMIZER FOR TEL¬ 
EPHONES 


ST5W 



LDNSTUfO 




orrHTHifDBsmE 


Home-Made Water Heater 

Itoough the center of which passes Shop Notes for 1905 contains 200 pages; 
t for steam, the water being 385 illustrations. Price, 50 cents. \s 2 itL 

'vialler pipe; heads or bushings a copy to^ay. 










DRAWING FIVE-POINTED STARS 
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One of the easiest methods of making a 
flTC'pointed star by the use of the steel 
minare is to describe a circle of a given 
diameter, then divide up the circumference 
hy Indicating chords equal to seven-twelfths 
of the diameter. The five points where the 
chords Intersect the circumference will be 
the pfdnts of the star, says the Metal 
Worker. 


Another good way la to divide 360 by the 
number of points the star is to have, w'hich 
will give the distance between points in de- 
gr«*es. Then get the angle on the bevel 
square with the protractor, and using any 
diameter as the base line, the points may 
soon 1 k» obtained. This operation is illiis- 
tratJMl In Fig. 1, while Fig. 2 shows the star 
with points Joined. 


HOME-MADE LEVEL 


A home-made h‘vel which suffices for all 
ordinary pun)oses is shown In the dia- 
gnim. The level is made of a VU in. x 3 in. 
X 36 in. piece of wood, two plastering laths. 



i ft. long, a Hiring and n plumb l>ob. The 
illustniiioii explains the construction. The 
luihes may Ije nulled to the bottom piece 
ui.i. ‘-lungie naIlfi.^CoDtribiited by Jae. 

Duvi. Tenn. 


STRAIGHTENING WIRE IN THE 
LATHE 


Short lengths of thick wire are very hard 
to straighten with the mallet, but the work 
can be done in the lathe, quickly and easily, 
says the Model Engineer, London. 

Grip the wire in the chuck, and roughly 
straighten it with the hand, so that it clears 
the bed. Now get two pieces of hardwood 
about 1 ft. by 2 in. by % in., and bore a hole 
in each about 2 in. from one end to^t the 
wire. Slip them on tlie wire close up to 
chuck, and start the latlie. Grip the pieces 
of wood In the position shown in the sketch, 
keeping the ends farthest away pressed close 
together and twisting the pieces of wood 
in opposite directions. Move slowly along 
the wire, keeping In the same position. If 
necessary, repeat the operation. New holes 



straightening Wire 


can be bored in the wood at a short dis¬ 
tance from the old ones when these become 
too large. 


WATERPROOF ELECTRIC LIGHT 
SOCKETS 


EI<»ctric lights so located that they are ex¬ 
posed to water may l>e made waterproof by 
the following described means: 

Before putting the lamp into the sodeet 
fill the receptacle with a lump of soft putty, 
then screw the lamp in. This will force the 
putty into every crevice and make It aheo* 
lately tlab**- TTnaerw the lamo 
the 
n<«^ 




L 




BABBtrrtNC LAOLB MADE OF PIPE 


Into a 1%-in. pipe cap screw a 1% x 1V4 
in. nipple, threaded on one end only. On the 
Inside of the nipple file a mouth or lip (A) 
for pouring a small stream. Make a handle 
of 1%-in. or %-ln. pipe of whatever length is 



most convenient for your use. Screw the 
handle into the nipple about % in. to brace 
it and plug it at that end with a pipe plug, 
'?r an old bolt threaded in. On the other 
end of the handle screw a tee, making it 
convenient to hold. Have all the threads 
neat and tight, so the ladle will not be un¬ 
sightly.—Contributed by Apprentice. 


TO CUT THIN 5TEEL WITHOUT 
TEMPERING 


A simple method of cutting a thin piece 
of steel as from a saw blade, without draw¬ 
ing the temper, is show'n in the illustration. 



Cutting Thin Steel 


A correqiondent of the Blacksmith and 
Wheelwright recommends this methcxl. 


Mn SMOKED CEILINGS 


ng may be cleaned 
of ■; starch and 
t Sien brtish- 
h 


HOME-MADB POST AUGER 


Aliy circular disk that is wide enough and 
not too thick—as, for instance, the broken 
blade of a disk harrow or a circular saw 
blade—may be used for the auger blade. 
Center punch the plate, mark the size re¬ 
quired with a compass and cut in circular 
shape. 

At the center of the disk punch or drill 
a %-ln. hole, then split the disk from the 
center to the outer edge and cut out a small 
strip as at X in the sketch, so as to leave a 
better opening, says the American Black¬ 
smith. Sharpen both sides of this split and 
turn one down and the other slightly up¬ 
ward. Forge a piece like B and rivet it on 
the blade as at A. Forge a lip, C, from a 



Home-Made Post Asiger 


piece of spring steel and rivet it to the blade 
on the edge opposite the split part. This lip 
is intended to cut the soil on the outside, 
wdiile at the split the cutting is directly 
down into the soil. The whole blade should 
be concaved on the outside edges—turned 
upwards. 

Make the stem D, of %-in. round iron, 4 
ft. in length, with an eye for a cross handle 
and with its point extending 6 in. below the 
blade and twisted like a twist drill. Cut a 
thread on the stem and screw into plate B. 

This auger is particularly useful in bor¬ 
ing holes in stiff clay soil. It makes a clean 
hole and can be used without water. The 
boring can be fast or slow, according to the 
downward bond given the cutting lip of tba 
disk. 
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CHEMICAL FORMULA TABLE FOR 
PAINTERS 


THAWING, FROZEN GROUND WITH 
LIMB 


The painter who has some kuowlcclRe of 
chemistry will find it greatly to his advan¬ 
tage in the preparation of his colors. For 
those who cannot take such a course the 
following table compiled by the ^Master 
Painter will be found useful and worth 
memorizing. 


iJme may be successfully used In thaw* 
lug frozen ground where excavating most 
be done to gain access to frozen pipes. Ap¬ 
ply one barrel over night, covering well, for 
thawing out frost 1 ft. deep, in a trencli 
2 ft. wide and 8 ft long. Hot water may 
be used with the lime to good advantage. 


Coiamoa Name 

Barytes, Blanc Fixe, 

G 3 rpsum, Terra Alba, Plaster of Paris, 
De-Hydrated Plaster of Paris, 

Whiting, Lime Carbonate, Lime, Paris 
White, Spanish While, English White, 
Marble Dust, 

Sublimed Lead, *‘While Lead,” 

White Lead, Corroded Lead. 

Silex, Silver White, Infusorial Earth, Wood 
Filler, Ground Quartz, 

Zinc White, Zinc Oxide. 

China Clay, Clay, 

Litharge, Lead Oxide, Massicot, 

Red Orange Red, 

Chinese Vermilion and Mercury Vermilion, 
Venetian Red, Indian Reds, Mineral Brown, 
Etc. 

Chrome Yellows, M and L, 

Chrome Yellow, O, 

Lamp and Gas Black, 

Ivory, Bone, and Drop Black, 

‘ Graphite, _ 


Chemical Name. 

Sulpliate of Barium, 
Sulphate of Calcium, 
Sulpliate of Calcium, 


Carbonate of Calcium, 
Sulphate of Lead, 

Basic Carbonate of Lead, 

Silica, 

Oxide of Zinc, 

Hydrated Silicate of Alumina, 
Lead Monoxide, 

Lead Oxide, 

Sulphide of Mercury, 

Oxide of Iron, 

Chromate of l^ad, 

Chromate of Lead, 

Carbon, 

Carbon,* etc.. 

Graphite, _ 


PoraaU 


BaSo. 

CaS0«2H,0 

CaS 042 H ,0 


CaCo, 

PbSO. 

aPbCO,PbU^ 


SiO 

ZnO 


2Si0^i,02HP 

PbO. 

Pb,04 

MgS 


PbCrU* 4- PbSO- 
PbCrO* 

C 

C 

C 


AUTOMATIC CUT-OFF FOR ELECTRIC LIGHTS 


Fasten an alarm clock on n shelf, and 
at>out 10 in. away place a switch. Make a 
trigger as shown in the sketch and mount 
it on an axle, so It will move backward and 
forw'artl. At a point on the wall above this 
arrangement, fasten a spiral spring at such 
a height that when the switch is cioscnl and 
then iet go, it will stretch the spring. Fasten 
the spring to the switch tvlth a scre>v eye. 


.\tta< h a stout cord to the alarm key of 
thc‘ flock and run the cord to the trigger. 
Put a hook on the string, so that It may be 
i>ook<»d to tlu* trigger, showing that the 
alarm i.s wound up. Wind and set the 
alarm; pull the switch down and put the 
handh^ in the trigger, then fasten the string 
on the trigger. 

When the alarm goes off, the key will 
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wli]td np the string, thus pulling the trigger 
out and releasing the switch handle, which 
is pulled up by the spring and so cuts out 
the lights. This device is convenient for 
store keepers who wish to keep lights burn¬ 
ing in show windows until a late hour.— 
Contributed by W. J. Slattery, Emswortb, 
Pennsylvania. 


TO MAKE A STEAM OAUOE ALARM 


A steam gauge alarm that will sound 
whenever the steam pressure falls to a pre¬ 
determined point is described by a corre¬ 
spondent of the National Engineer. 

Connect up an ordinary annunciator bell 
with the gauge, running one wire to the 
post of the pointer and the other to a piece 
of copper fastened to the face of the dial, 
but insulated from it. The wire to the 
gauge pointer will make contact with the 
piece of copper on the dial face whenever 
the steam pressure drops to the predeter¬ 
mined point, thus closing the circuit and 
ringing the beft. The alarm may be thrown 
out of service at any time by a switch placed 
in the circuit 


HOW TO PAINT IRON, ZINC AND 
GALVANIZED IRON 


The best time for painting new iron is at 
the foundry as soon after casting, or being 
wrought or rolled, as possible, says the Mas¬ 
ter Painter. Paint It when a dry wind or 
warm sun will act upon it; do not paint it 
In the early morning or damp evening. First 
see that the iron Is thoroughly dry and free 
from rust, and then coat with red lead and 
linseed oil, a thin coat. Just enough to pene¬ 
trate the pores of the iron. The first coat 
most dry hard. Follow up with three other 
coats containing red or white lead in as 
great proportion as possible. 

To paint old iron, bum off all rust and 
scale,Smsh with turpentine or paraffin and 
proc^ precisely as with new iron. 

For sine, the first coat should consist of 
white lead^ red lead and turpentine, tem¬ 
pered with yamish. Wash new rolled sheet 
sine with a solution of a tablespoonful of 
hydrochloric or nitric acid to a gallon of wa¬ 
ter. or scratch the surface with No. 2 glass- 

* —"•nMng, 

' on the same lui sine, 
nvenaration, nor 
1 ntnte must 
Hist 


PUTTING A NEW BASE UNDER A 
BOILER 


In substituting a new base under a boiler 
for a broken one, a correspondent of the 
Metal Worker tells how the job can be done 
quickly and without disturbing any of the 
connections. 

Saw out tw’o hardwood wedges and drive 
them under the two return pipes in posi¬ 
tion as shown at A in the sketch. These 
should be of proper height to lift the boiler 
off the base just far enough to allow the 
broken base and grates to be slipped out and 
the new base slipped in. Brace the boiler 
from the walls to keep it from slipping 



sideways, and before removing the old base 
score a deep mark with a cold chisel on the 
brick foundation, so that the new one may 
be put in on exactly the same spot. 


HOW TO MAKE CELLULOID IN. 
COMBUSTIBLE 


Make an ether-alcohol solution of cellu¬ 
loid and an ether-alcohol solution of ferric 
perchlorlde, then mix the two solutions. This 
will give a clear, syruplike liquid, yellow im 
color and yielding no precipitates. Pour It 
into a suitable vessel and leave for St>on- 
taneous evaporation. A shell-colored sub¬ 
stance will be produced, which after wash¬ 
ing and drying, gives the result desired, says 
the Model Engineer, London. 

Celluloid so treated will be pliant, trana- 
ntient, uninflammable and 



SLED FOR MOVING LAWN 
SPRINKLER 


M 


EASY METHOD OF OUttHtHOtb 
BUSHELS OP CHARCOAL 


In watering a lawn in the old-fashioned 
way one has to do much walking in moving 
the sprinkler from place to place, shutting 
off the water and turning it on again, and 
is certain to get his feet wet in the opera- 



Sled for Moving Lawn Sprinkler 


Mon. To avoid all this trouble, make a little 
sle<l of 1x4 in. pine, 24 In. long, w-Ith ^/a-lii. 
T>oard nailed across the runncr.s, which 
should be about 20 In. apart. 

llien fasten the sprinkler on the sled, well 
towanl the front, attach about 8 ft. of rope 
to the sled to draw It by, and arrange the 
hose so It will run out back of the sled 
to prev(*nt Its tipping over. The sprinkler 
can tluui bo movinl to any point on the lawn 
without one’s running back and forth 
through tiu* wc*t grass to turn the water on 
and off.—ContributtMl by J. S. Wallace, San 
Jose, Cul. 

Rack for kitchen utensil 

COVERS 

Tin covers for stew pans and kettles are 
a nuisance when not in use, ns they are 
apt to slip off tlie shelf. If piled upon it. 
and an* sun* to gc*t out of order so that 
one must search for one of the right size. 
To make a conveni<‘nt rack for th<»se covers 
get some strips of i j-In. boards, half of them 
1 in. wide and the oth«‘r half 3 
in. widt* and all as long as the shelf is 
WMh‘. Have as many of eaeh width strips 
as you have <Mivers, or more. Fastf*n these 
strips witli shingle nails to the iMdtom of a 
sh(*lf that Is about 5 ft. from the floor as 



Rack for Kettle Covers 

shown In the sketch. The strips should be 
fnsteiuKl at various distances apart In order 
to ac(*ommodate the several sizes of covers. 
Place the covers with knobs or bandies 
downward.~>Contributed by J. B. Wallacei 
San Jose, Cal. 


In our February number Instmctloiia for 
burning 100 bushels of charcoal were given: 
the accompanying directions are for a 
smaller quantity—say, forty or fifty buahels. 

Pick out a spot where rocks are not too 
plentiful and where perpendicular walla of 
ground will not crumble too easily and dig 
a bole 6 ft. long, 4 ft wide and 6 ft deep. 
Cut Into lengths of about 4 ft. 7 In. enongh 
of sound dry wood to fill the hole. Pile 
the wood alongside the bole where It will 
l)e within easy reach. Get an armful of dry 
kindling, spilt lengthwise, and a couple of 
nriiifulM of green evergreen brush or green 
hay (wet gunny sacks will do as well). 

Put the kindling at the bottom of the 
liole and set it on Are; next pile In the wood 
on top of it, packing it close together. For 
the first 2 ft. work rapidly. Proceed with 
the flllliig until the hole is full and round 
it up a little, making it highest In the cen¬ 
ter. Then lay on the covering material- 
green grass, wet sacks or whatever It may 
bo. Spread this material along the center, 
leaving n 6-in. space at the edges of the pit 
niu'overcHl, then throw dirt on the covered 
I)ortloii. The 6-ln. space left Is for ven- 
t Hat ion and escape of smoke. 

The pit will not ro4]ulre much tending. 
When the flames break through, close it a 
little at that place, but not more than la 
nec4*ssary. By starting the burning at alx 
o’clock in the morning, the material will be 
buriKMl to coal hy nine o’clock in the even¬ 
ing—llft(H*n hours. Along in the afternoon 
the fln* will be getting pretty well to the 
top. Tramp on th«* pit, and if any holes In 
It can b<‘ felt, remove the covering at those 
places and tniinple In some short pieces of 
wood nlK)ut a foot long until the hole Is 
IIIUhI up even with the top, them replace the 
covering. Toward the last it mnat be 
watched closely, as the flames are apt to 
break out. 

If for flfteen hours a thick cloud of smoke 
lias rolh*d above the pit, at the end of that 
period it should be liurned to COaL Pot 
damp covering over the 6-In. marginal spacer 
pile on dirt to a depth of 8 or 10 in^ wek 
it and trample down till solid. 
morning wet the dirt air^ 
two days the cost 
Choose a stin 
logs foggy oe 
the bom* 

Dowse 



HOW TO MAKE A PNEUMATIC 
PAINT MIXER 
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ACID-PROOF INK FOR ZINC 


1 


A pneumatic paint mixer may be made of 
V^in. iron pipe, with an air hose coupling 
attached to the upper end and the lower 
portion of the pipe bent into a circle slightly 


An acid-proof ink which may be used 
with a drawing pen on zinc, says the Drafts¬ 
man, consists of 1 dram verdigris, 1 dram 
sal-ammoniac powder and ^ dram lamp¬ 
black mixed with 10 drams of water. 




8 — Coupfin^ 



&a f^omrs\ 






^Fhor Un€ 






Mizes Paint Pnenmatlcally 


smaller in diameter than the inside of the 
bottom of the barrel. In the circular por¬ 
tion, drill a number of '^•in. holes spaced 
2-in. centers. Air escaping through these 
boles, agitates the paint in the barrel and 
mixes it thoroughly. The end of the pipe in 
the circular portion may be merely plugged 
up, but is apt to clog in the section, in¬ 
dicated at A, because the force of the air 
expends itself before this point Is reached. 
Probably a better way would be to connect 
B to the ring by a T, as shown at C, so that 
the air will circulate from both directions, 
says the Canadian Machine Shop. 

The mixer may be connected to an old 
air hose and this, in turn, connected to the 
main line with an air hose coupling. 

I 


Contributions to our Shop Notes depart¬ 
ment are invited. Briefs clear descriptions 
and rough sketches are acceptable. 


life subscription to Popular Mechanics^ 
$10; five years, 10. 


MENDING PORCELAIN AND QRAN^ 
ITE WARE 


Porcelain and granite ware, which cannot 
be soldered, may be mended satisfactorily 
in the following way: 

Mix together litharge and glycerine to 
about the consistency of putty and then 
apply to part to be mended. Apply it at each 
side of the hole and press it through, then 
finish off smooth and let dry. When dry 
it will be as hard as the porcelain and will 
withstand any heat that porcelain will.— 
Contributed by W. C. Telford. Santa Bar¬ 
bara, Cal. 


SIMPLE TAP WRENCH 


A simple tap wrench is made of A-in. 
steel rod in two parts each 4 in. long. One 
end of each part is treated as shown in Fig. 
1. Fig. 2 shows the two parts Joined to form 
the wrench.—Contributed by M. Frank Jor 
dan, 45 Jackson PI., Chicago. 
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HOME-MADE BLUEPRINT FRAME 


The frame Itself is made of piue wood, 
bound on the comers with Iron corner bands. 
The sides should 1>e at least IVi In. thick by 
3 In. wide, and the front ploc'c whleli is 
planted on the ed^es of the sides, should be 
1% in. by lli In. and screwed on very se¬ 
curely; they must lap over about % in. on 
the Inside of the frame to make a rest for 
the glass. The back should be made In 
three pieces, held together by hinges, and 
should be % In. to % in. in thickness, accord- 
ing to the size of the frame. 

In the building of this frame, the most 
time should lye given to the spring levers, 
which must l>e accurate and have close con¬ 
tact. The levers are hinged to the side and 
are pressed down on the buck, forcing the 


back of the frame tightly against the gtsst 
by the three brass springs and being held 
in phK'e when down by three cupboard door 
snap locks. The three levers sliould be held 
together and in line by the iron or wood 
brace across their backs, this brace Is very 
essential and should be securely attached. 
A thick piece of felt should always be laid 
on top of the paper so that the back may 
bear evenly on the print and make close con¬ 
tact between the blueprint paper and the 
tracings, which fact is absolutely neces* 
sary. The iron frame as shown, is ordinary 
black Iron pipe, in to % in., according to 
size of frame, and the stand, which is fas¬ 
tened to the window trim, is heavier weight, 
1% in. to 1^4 in. The collar must fit snnglj 
around the nipple, and a drop of oil once 
in a while Is necessary. After the iron frame 





























thl 


!a built, !t is a plan to sat^screw tlia 
confiactiDQ I Jet ween tlie frame and artii^ as 
tbis Joint would bnve n tendency to drop 
down on the treads. Ttie frame can then Im‘ 
revolved on the arm treads, to put In the 
drawinj^s and then turned ithiss side up and 
swung out the window to print. I have 
uiade and set up one of tliese franies In our 
drafting room, and it has given universal 
sfiUsfaction,—ContTtbnted by Prentice P* 
Avery, 39 Woodslde Av., Ridgewood, Jf. J, 


PRESS STOPPING PE VICE 


The accompanying illustration shows an 
arrangement installed by W, Schafer of San 
Francisco, Cal., on a press used for bating 
dry goods, to atop tlie press in case of a 
eareless packer letting it run up too far. 
As the tnovahle platform rises, weight B, 
which is a little heavier thuo weight A on 
the other sidt% Is pushed up and so lowers 
weight A (eeenrely fastened to tlie cord so 
that it cannot move along It) and the lower¬ 
ing of weight A thro%vs the circuit breaker, 
C. In case the man making a bale should 
neglect to stop the press when his bale is 
made, the circuit breaker will throw in the 
usual manner, so that It Is not necessary to 
have any arniugement for stopping on the 
descent The pulleys must be good ones and 
80 arranged that^he coni, when loose, will 
not work out of the groove. Mr. Schafer 
lias used this device for alwut thi'ee years 
and states that it has never given trouble 
of any kind. This stop could be adapted 
to other purposes, for stopping elevators, for 
Instance. 


HOW TO MAKE AN 5-WRENCH 


From the scrap heap select a piece of good 
cast steel, in. by 3 in. long (Fig. 1). 
Draw down the center and round the ends. 
At SS (Fig. 2) fuller to % in. thick, and 
leave the middle a little thicker. Make hales 



in the ends as shown by the dotted lines. 
Fig, 2, using a square punch. Put a flatter 
on and smooth up side iilceiy. 

Cut out AA on lioth sides with a sharp 
thin chisel, which will spread the jaws. 
Round up again and shape like Fig. 3 to suit 
your taste. Heat to a cherry red and lay 
In some unslaked lime which will soften. 
Let It cool and then dress. Make one end 
for, say, %, and the other for Ari or any 



size you want Now heat to a very low red. 
Uiy it between two green pine boards or 
drop in linseed oil, says a correspondent of 
the Blacksmith and Wheelwright, and you 
will get a good color and a good temper. 



CQflO- 


fife. 





Aatomtlk Slapping bevUt toe 
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MAKING A SPRING HEAD 


BORING ON THE TURRET LATHE 


There arc many Piiiilhs who 4lo not know 
how to put a head on tlie upper main leaf 
of an onlinary elliptic sprinjjr, says a corre¬ 
spondent of the American Blacksmitli. The 
following Is an excellent method: 



Making a Spring Head 


Cut off steel the length wanted, less U in. 
for each end. The instructions are for only 
one end, but apply to both. Take 3 In. of 
%-in. square Norway Iron. Split through 
from one side as at A, and have the split the 
width of the steel to be used. Now fuller 
as at B, insert steel aj at C and weld. Then 
trim ns shown by t!:- dotted lim*a at 1). The 
esirs can be bent ! the vise, without danger 
of injury from CKx4d, shut and siiould be bent 
as at K. N(»w drws up thread in the tool 
F. after fulle-iiig between the ears. Fuller¬ 
ing will briiig the ears parallel and after 
dressing them, the holes are drilled. 


Mechanics for Young America, an illus¬ 
trated book for boys. Price, 25 cents. 


Boring to SUe vf • Boring UndorsUt and R< 
Ing by Hand 


At ODG time I worked in a large manu¬ 
facturing concern where all geara, qirock- 
ctH, pulleys, collars, etc., were borM In tlie 
turret lathe by a system that, I admit, waa 
new to me. I had w’orked in different ahopa, 
had seen many turret lathe fixtures and ays. 
terns, but never before had I heard of bor¬ 
ing articles undersize and reaming them to 
size by band with an expansion reamer. 
The system I refer to could be bettered, in 
my estimation, by the suggestions offered 
below. Their boring was done by first mn- 
ning a drill, slightly smaller than tbe ream¬ 
er, through, then reaming. 

By use of a little oil and a new reamer 
a good fit could be secured, but It would 
not be advisable to keep buying new ream¬ 
ers; consequently when tbe reamer be¬ 
comes slightly worn (which will happen In 
a very short time by continuous use) the 
bore will be small. If reamed dry, the bore 
will be too large, even with a worn reamer. 
The firm in question used oil on tbe reamer, 
w'hicb made the hole as small as possible, 
with the result that every piece had to be 
reamed by hand with an expansion reamer 
to obtain a good fit. In a large plant this 
labor of re-reaming will amount to a large 
sum in the course of a year. 

I have often wondered why a system as 
explnliu^d l>elow would not be satisfactory 
to others. I have rigged up turret lathes In 
this way, and it gave satisfaction in every 
respect. Furthermore work can be done 
more quickly, besides, no reamer is used. 



Rg. I 
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K^ferring to the diagrams, Fig. 1 shows 
a Ytew of the boring bar in position for boi^ 
Ing. Fig. 2 Is a secdonat view of bar, bush¬ 
ing for same and lathe Bplndle. Fig, 3 
shows the cutter In the bar and the method 
of holding it In Fig, 1 and Fig. 2, A Is 
the boring bnx turned on end B, so as to 
pass through the core and enter tho bush¬ 
ing C In the lathe spindle, which steadies 
the end of the boring bar, D Is turned to 
dt In spindle wdth shoulder at E for bear* 
ing against the end of the spindle and is 
bored out at F, to receive different sized 
bashings, which are fastened In by a feather 
key and can readily be changed. The hush* 
inga could be placed directly in the spindle 
wdihout the use of D, but D is used to keep 
the bore of the spindle from wearing, by 
frequent changing of bushings, etc. 

The bar Is fitted with cutters the same 
IIS a facing tool, but these are not held by 
a key, as they have to be centered exactly, 
because both sides cut and wltb a key too 


HOW TO BURN SAWDUST 


A furnace and boiler setting like the one 
shown in the diagram la an excellent ar¬ 
rangement for burning sawdust, says a cor¬ 
respondent of Power, ' 

The boiler setting Itself Is like that usu¬ 
ally used lu a horizontal boiler, but the 
grates are in an oven or projection built In 
front of the boiler Instead of being under 
it. The oven Is about 10 ft long 
and should be full width of the boiler, or if 
convenient, 2 ft, wider than the boiler is 
preferable* The grates should have ^-in, 
openings. 

The sawdust, brouglit by a mechanical 
carrier of some kind Is dropped through two 
chutcB on to the grates and lies In two 
cone-shaped piles that cover the entire grate 
surface. 

The fire should be started with shavings 
or other dry material and will burn princi¬ 
pally around the edges where the draft will 
force Itself up tl;irough the fuel* When well 



Arrsogement for Burning S^iwdu^t 


much time Is lost in setting. The cutters 
are fastened ns allown at A, Fig, 3* The cut¬ 
ter Is countersunk to receive cone bead set 
»erew and it is turned to size while flo 
fastened. It Is obvious that when replaced, 
it will always be central and different 
sized cutters can be used by turning them 
to size in the same bar they are to be used 
In, 

With the end of the bar supported in the 
bushing, bM material eau be removed In oue 
cut and as the cutter is turned to size, and 
being straight from cutting edge, no reamer 
hi necessary. One cutter can be ground an 
hundred times without changing the size of 
fim Iwre* 

While this method Is very old to some, 3t 
will nk doubt lielp someone who is a till 
toiling Bway wltb a monkey wrench aud 
on expansion reamer,—Contributed by Nor 
man Baker* Hoopeston^ IJJ, 


Ignited tho surface of the cones will be cov¬ 
ered with flames-and the sawdust will burn 
furlonaly. 

The supply of sawdust may be regulated 
by slides in the chutes. It Is not necessary 
to use a firebar, simply fill up wltb the fuel 
and let It burn. To bniik the fire at night 
fill the furnace well up to the top with the 
sawdust and level it off, close alt doors and 
the damper aud let it alone. 


A threshing outfit equipped wltb a sys¬ 
tem of electric lights enables an Ohio 
threshermun to work till 10 p. m. during 
the bnsy season. The engine supplies the 
power for the dynamo and the lamps are 
attached to tlie separator. 


If you want any machine or device and 
do not know where to get lt% wtte m, 
fomatlon tree. 
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ANOTHER SAFE RAIL GRIP 


The illustration shows a rail grab made by 
F. A. Crans of 207 Williams St., Wavcrly, N. 
Y; and used by Mr. Foley, wrecking fore¬ 
man of the Lehigh Valley R. R. tool train 
located at Sayre, Pa. 
Mr. Foley says of this 
grip: 

“We are using the rail 
grab or grip in our 
wrecking equipment and 
It is a first-class grip, as 
it can be used in any 
place, and will fit any 
rail from 58 lbs. to 90 
lbs. We have two of 
these grips and we 
use them very often 
for a ston to put ahead 
of our steam crane on 
the rail at the end of 
the track to keep 
the crane from moving 
when we have a hard 
end pull.” 

Anyone wishing details of construction of 
this grip may secure them by writing Mr. 
Crans. 


REPAIRING A CRACKED WATER 
JACKET 


A cracked water jacket in a gas engine is 
a common trouble. Often cylinders and cyl¬ 
inder heads that could easily have been re- 
]>alnMl are consigntMi to the scrap pile on this 
account. 

In rejiairing, when the crack is rather 
oi)en, it is best to use a piece of sheet cop- 
l»er for tlie patch, as it can be hammertHi 
into almost any shape easily. The edges 
should be caulkt'd to make them watertight, 
though sluMd asbestos may be nwd as pack¬ 
ing. The patch is best fastened on with 
Kinall scr<*ws along tin* edges and not over 
an iin-h aiairt. 

Small cracks may l>e repalrcrtl by forcing 
In solder with a blowpipe, or by driving a 
shan^-<*orner<*d cold chisel along the crack, 
making it wid<‘r and deei)er in*ar the out¬ 
side, tluai pounding in a pie<*e of lead wire 
<»r a narrow strip of lead and the J<»]) is 
done.- ('ontributi'd by Royal Wolfe, 915 S. 
Rroadway. Lancaster. O. 


Wo ;ire always glad to receive <*ontrlba- 
tloiiM to this department from our readem 
xfniro your storj coDcIse but plain. 


SOME ELECTRIC PLANT TROUBLES 
AND WHAT CURED THEM 


In an extremely interesting series of arti¬ 
cles on “Experience on the Road,’* H. L. 
Stephenson, an electrical expert, tells in the 
Electric Journal some of the things be saw, 
from which the following are selected: 

A RUNAWAY ENGINE. 

A recent case of trouble with an engine 
will serve to illustrate the point This pai^ 
tfcular engine was a small, high q^eed, pis¬ 
ton-valve type, direct connected to a 75 
kw. lighting machine to be driven at 270 r. 
p. m. When this outfit was started and the 
engine given full steam pressure, the lint 
speed would probably be 276, and as quickly 
as another could be taken, 281, then 287, 
293, 297, 301, 310, continuing to creep up 
slowly. With any load from ten kw. up, 
the speed regulation was very good, but 
whenever the load was thrown olT, the speed 
would begin to creep. We ran It throttled 
until all of its parts had reached an even 
temperature, but with no better results. 
The enginc-mau then took out the valve to 
look for steam leaks hut it seemed to be In 
good condition and a trial showed that we 
bad not improved it. An improvised device 
showed that the governor did Its work so 
that it looked reasonable to believe, despite 
our indi(‘ator cards, tiiat tiiere must t)e some 
error in tlie valve setting. This was checked 
over, and the piston was taken out and ex¬ 
amined. We tt>ok cards until there was no 
more pai>er to fit the indicator. And so it 
went for thr(*e or four days, until we got 
hold of tlie theon*tieal eiirve .such as engine 
builders send ont as a sort of an advertise¬ 
ment. 

In comparing tlie card with one of our 
no-load curves tin* trouble was as apparent 
as tlioiigli it had iicen printed in words 
across tlie paiier. The valve leaked steam. 
Taking the valve out for the second time, 
wo p(*im*d the Inside of the rings to spread 
tliein out therebj' increasing their pressure 
against the walls of the steam chest. We 
liad solvtHl the problem, for engines are not 
made that run belter than this one HOW 
does. 

A TRANSFORMER FIRE. 

A telegraphic request, “Trouble with aev 
transformer, send man at once,** took 
writer off once on an elghteen-lw 
The enstomer 
pnttiuF 

tIOPL 




255 


house in sndi volnmes that it was thought 
the whole building was on fire. An inves¬ 
tigation showed that it was only the new 
transformer and a careful examination re¬ 
vealed nothing further than that the smoke 
came from the grease and dirt burning on 
two of its low tension terminals, which from 
all appearances had reached a temperature 
far above lOO degrees centigrade. The at¬ 
tendants were at a loss to account for this 
as these terminals were Joined together by 
a short copper strap and were therefore nec¬ 
essarily at the same voltage and, of course, 
there could be no heating on account of a 
slight leakage of current jumping from one 
to the other. This transformer was of that 
type designed to give either 110 or 220 volts 
on the low tension side, and as it was 
operated on *the latter voltage, this copper 
strap put the two windings in series. The 
reader can imagine the chagrin of the at¬ 
tendants when the trouble was remedied by 
sand papering this strap and the terminals 
and screwing up the bolts tight enough to 
make a good contact for carrying the cur¬ 
rent As this transformer was run with a 
load very close to its rated capacity, we 
afterwards took the precaution to insert an 
additional jumper. 

A TIME-HONORED TROUBLE. 

A paper of this kind would not be com- 
plete without mentioning some experience 
with the series fields of compound machines. 
Tell a roadman that a motor’s speed Is not 
right or .that a generator will not hold up 
its voltage and the first thing that comes 
to his mind is the series field. This seems 
a simple thing, but any one with road ex¬ 
perience can cite a number of cases where 
trouble was due to wrong connections on 
this part of the machine. It is not at all 
uncommon to find machines that have been 
run so long at an excessive speed to keep 
up the voltage at full-load, that the proper 
pulleys have been lost and when the tiouble 
is discovered it takes a month or two before 
the change can be made and the generator 
btited properly. 

Altematlng-current apparatus is not alto¬ 
gether free from this same trouble. A good 
ezeinple comes to mind in the case of a 
com^eslte wound generator which had been 
In eervloe for two years, but only at the 
did it begin to receive any- 
>ted load. A complaint was 
ddne would not hold up 
arttely excited field 
direct current 
lee was not 
t. o bad 


power-factor was responsible for some of 
it and with that end In view an elaborate 
test was arranged to be taken in the pres¬ 
ence of the officials of. the power company. 
The engineer who went to the plant discov¬ 
ered that in all probability during the two 
years they had been running, the self-ex¬ 
cited coils had been bucking against the 
separately excited winding and reversing 
this—well, the truth is, we do not care to 
hurt the feelings of any one by commenting 
on things of this sort. Reversing this cured 
the trouble. 


HOW TO MAKE AND U5E A CY- 
UNDRICAL SQUARE 


In sawing off square a piece of metal tube 
or rod in the vice a round-square is needed, 
and the box square can be converted into 
one in the following way: 

A thin flexible steel blade and a small 
cheese-headed screw will be required. Re¬ 
ferring to the left-hand sketch, the blade A 
must be parallel Its whole length. Cut slots 
BB directly In line with each other and at 




A Cylindrical Square. 


right angles to either edge of the square. 
In the right-hand sketch at C it will be ob¬ 
served that this slot tapers towards the edge. 
This is to bring the blade close to the work 
being marked off, says the Model Engineer, 
London. The marking is accomplished by 
drawing the blade around the work Into 
the slot in the opposite side and scribing off. 


WEIGHT OF LEAD PIPE 


The weight of lead pipe of any thick¬ 
ness and diameter may be determined by 
subtracting the square of the Internal diam¬ 
eter of the pipe from the square of the ex¬ 
ternal diameter (both in inches) and multi¬ 
plying the remainder by 3.86. 'The result 
will be the weight in pounds per ruxiwVw.% 
foot 
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HOW TO BUILD A CHEAP WATER 
WHEEL 


The wheel should be made of good hard 
pine and the dimensions given are for a 
wheel 10 ft. in diameter and 4 ft. wide, but 
a wheel of any size can be made in the 
same way and in proportion, says a corre¬ 
spondent of the Blacksmith and Wlieel- 
wright. 

Gain eight pieces of Joist 2 x 6 in. by 8 ft. 
long as shown at Fig. 1, and put them 
together In pairs (A A and B B, Fig. 2). 
Bolt the two pairs together, making eight 
spokes or arms, and forming one side of the 
wheel. Against the offset or depression of 
2 in. at the end of every second spoke on 
each side, fit a piece 2 .x 6 x 42 in. long, made 



fic-i 


as shown in Mg. 4. This will make the 
spokes 4 X 6 in. B(*tween each piece and its 
siK)ke, near tlu^ ends, gain in as at C, Fig. 2, 
for the standards for the buckets. F, Fig. 
3, Indicates the standards for the buckets. 
They should he 2 x 4 x 16 in., tapered, and 
lM»It(‘d clear through is shown. The faces 
of the spokes at this stage will all l>e level. 
To the outside as at K, Fig. 3, bolt a cast- 
iron plate 18 in. in diameter. This plate 
should have a huh H. of al>out 4 in. on the 
outsidf.' for set screws or keyway for fasten¬ 
ing it to the shaft, and a short hub on the 
inside to go Into tin* wood. Have the shaft 
al>out 3 In. in diameter and the buckets 
alKtiit 10 ill. deei>. 10 in. on the bottom and 
4 ft. long. 

The other side of the bucket is made In 
pvnntiv the same way and tbe parts then 
^her. 


CEMENT REQUIRED FOR SUR> 
PACINO 


The following table gives the amount of 
cement and sand required in several in¬ 
stances. FYom this table one can readily 
estimate other areas as may be required. 

Bbls. of Bbis. of Thickness Area Covered 


Cement. 

Sand. 

of Coating. 

in Sq. Ft 

1 

1 

1 

inch 

67 

1 

1 

\ 

inch 

20 

1 

1 

% 

inch 

1S4 

1 

2 

1 

inch 

104 

1 

2 

% 

ineb 

189 

1 

2 


inch 

208 

1 

3 

1 

inch 

140 

1 

3 

% 

inch 

187 

1 

3 


inch 

280 
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MAKE THE SAW FIT THE WORK 


“Tlu» right thing to do with any sawing 
machino is to use the smailwt saw possible 
for the work.*' This Is the deduction made 
by ,1. Crow Taylor In the Wood-Worker, af- 
ter recounting how a man running a saw 
mill, thinking that there w.as no use in run- 
ning a 16-in. saw for cutting a 1-in. board, 
cut down a number of thin and unsatisfac¬ 
tory 16-in. (>dger saws to 12 In. and secured 
excellent results, ns well as saving power. 
By riHliicIng the diameter of tbe saws, thsy 
were stiffened, and the volume of saw blade 
in the cut being reduced, a thinner aaw 
could be run, with the same reanlle nse^ 
duced with a bigger and thicker i 
qnlrlng more power. Large eon 
nmmmniUdk for all Mnda of 
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TO KEEP SHOW WINDOWS FROM 
SWEATING 


IMPROVED EMERGENCY BOILER 
FEED 


If the .window has no partition between 
it and the store room, make one of ceiling 
boards or of glass. Glass is preferable. (See 



Fig. 1, plan view.) In a window of ordi¬ 
nary size make three openings 4 or 5 by 12 
in. Case these up tightly with galvanized 
iron or wood. A good way, says a corre¬ 
spondent of the Metal Worker, Is to put in 
galvanized Iron, then on top of the floor on 
the inside over the whole tack a piece of 
in. mesh wire screen, using small staples to 



ftigtiBa il with. 'Fig. 2 Is a sectional eleva- 
Msb tUa jHMtliod Is followed there will 
itr tnmiile from sweating. 


In regard to the emergency boiler feed 
described in our July number, A. G. Knight, 
of La Salie, Ill., writes as follows: 

“I understand the emergency boiler feed 
was like the accompanying sketch. In place 
of the funnel on top of the pipe, the party 
could have run a pipe, as shown by dotted 
line and supplied with a valve; he could 
have poured the water Into the tub on the 
floor. When the two valves connecting his 
apparatus to the boiler were closed the 
steam in the big pipe would condense, caus¬ 
ing a partial vacuum. Then ou opening the 



valve to the tub the water would be forced 
up into the large pipe by atmospheric pres¬ 
sure.*’ 


HEATING IRON IN COLD WATER 


A lead-lined glass or porcelain vase or 
cupola filled with acidified water, to which 
is connected a strong positive conductor and 
a pair of tongs with insulated handles at¬ 
tached to a flexible negative conductor will 
constitute the forge and furnace of the fu¬ 
ture, declares Science and Art of Mining. 
Into tile sour water the smith plunges his 
piece of iron, manipulating it with a pair 
of insulated tongs. The water is agitated 
with a boiling motion immediately, and the 
great resistance created brings the iron first 
to red, then to white heat and so quickly 
that that portion of the iron not immersed 
is but slightly warmed. 


Inled eiidg of the 
1 mflde easier to 


Is there anything you want but don’t 
know where to get It? WtVXfc 







SIMPLE METHOD OF DRAWING AN 
ELLIPSE 


Ad ellipse is a figure tfiut is incorrectly 
drawn more often than any other geometri¬ 
cal design. A simple way of developing and 
laying out an ellipse is shown in the illus¬ 
tration. As all ellipses have two diameters, 
via: major and minor, it is necessary to 
know these two points before one can be 
drawn. 



Describe a circle with the length of the 
major axes A B of the ellipse for its diame¬ 
ter; then describe jm(»ther circle, using the 
same center as the first circle and having 
for its diameter the length of the minor 
axes C D. 

Divide the circle In any number of e(|ual 
parts—the more, the easier to draw and the 
more perfect the figure will be. The figure 
in the illustration is dIvhbMl by twelve lines 
passing through the center. Draw liglitly 
the perpendiculars, using the points of inter¬ 
section on the <»uter circle marked “e,” then 
the horizontal lines Indicated “f.’* By then 
connecting the first points of Intersection, 
e and f. as shown In the sketch, a perfect 
ellipse will result. 

Any ellipse may be drawn in this way 
and it saves the trmil)l(* of making the tram¬ 
mel and gnider that are so <*«»mmonly used.— 
(.’ontrlbnti'd by .Tos. E. Stanton, Los An¬ 
geles. Cal. 


FLEXIBLE VARNISH 

This varnish is s»nin liim*s <*alled “balloon 
vamlsh.” Boil together 2 gal. linse«Ml oil. 
6 ox. copperas. C oz. sugar of lend and 1 Ib. 
litharge, stirring e«mstanfly. When It 
strings well, remove from fire and when 
'^'d. thin, if necessary, with drying oil. 


METHOD OF PROTECTING WATER 
PIPES FROM FREEZING 


To properly protect pipes is perhaps a lit¬ 
tle expensive, but the extra expense will 
save greater expense in the long run, stys 
the Rural New Yorker. 

Make a 4-in. pipe of heavy galvanised 
Iron In sections like stove pipe, each section 
made to slip over the next In every second 
section run four copper wires through boles 
In the pipe on four sides and opposite to 
each other. Solder the wire on the ontside 
and solder the holes up tight As each sec¬ 
tion is put on over the water pipe fasten the 
wires so that the water pipe is in the mid¬ 
dle of the galvanized pipe. If it is not pos¬ 
sible to disconnect the water pipe in order 
to slip the protection pipe over it crimp and 
fasten at the top and bottom with small 
short stove bolts, having the screw heads on 
the outside. Put the boards on as shown 
in the diagram. Be sure to always break 
the joints. Leave the pipes bare. 

In the diagram. A, is water pipe, W, 
wires for holding pipe In the center, the cir¬ 
cle represents the 4-in. galvanized iron pipe, 
and the rest are 1-in. boards carefully trued. 
Put two thicknesses of paper under each 



Protecting Water Pipes 


joint to act as an alr-tlght washer. X rep¬ 
resents d(‘ad air spai'cs and Y inner dead 
air spa^'c. 

Do not hi the w'ater run In the hope of 
preventing fn^czlng. unless the supply Is 
from a windmill. On very cold nights set 
a laiiif) In the isix to heat the air. Have the 
chiiiin(\v of the lamp of tin 8 or 10 In. long; 
mid fit it tightly through a hole in a « ^ 

of tin under the box. Use a 
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This plan was tried on a 60-ft. standpipe 
under a tank and a 32 ft pipe each 1^-in. 
diameter, and was found to work to perfec¬ 
tion 


SIMPLE HIGH AND LOW WATER 
ALARM 


A high and low water alarm that is ex¬ 
ceedingly simple and wholly dependable is 
designed for use at the top of the boiler. The 
bell Is Installed and connected up as shown 



High and Low Water Alarm 

in the illustration. Contact is provided for 
by a rod of very small diameter attached to 
a float The packing, says the Engineer's Re¬ 
view, Is soaked in oil and ground graphite 
so there Is the minimum of friction on the 
rod. 


HOW TO WIND A SINGLE CYLIN 
DER MOTOR 


To wind a single cylinder motor, using 
three and four terminal coils, connect the 
primary wires to the end binding posts, and 
always have the secondary on top of the 
coil. The Motor Age gives a number of 
diagrams showing the arrangement for sev¬ 
eral numbers of terminal coils. 


Fig. 1 represents a five-terminal coil, with 
two sets of batteries and but one secondary 
terminal. A wire is shown connected to the 
circuit breaker cam, but in making the con¬ 
nections this wire is always grounded on 
the engine. Fig. 2 shows a six-terminal coil, 
the primary being connected as in Fig. 1, 
and the extra secondary is grounded to the 
motor. Fig. 3 is a three-term Inal coll. Fig. 
4 a four-terminal coil, and Fig. 5 is another 
way to connect the coil of Fig 4. These 
diagrams represent the usual methods of 
connecting coils with terminals from three 
to six. 


MATCHES FOR CUTTING GAGE 
GLASSES 


The easiest method of cutting gage glasses 
is with red-headed matches. Measure off 
the glass, wet the head of a match thor¬ 
oughly, and with it mark a circle on the in¬ 
side of the glass at the point where it is to 
be cut. Strike another match, hold it on 
the outside of the glass under the marked 
circle and the glass will break off with 
smooth edges at the point marked. The 
trick can be done with but one match, says 
a correspondent of Power, and is so simple 
and easy that a gage cutter is wholly un¬ 
necessary. If you cannot reach far enough 
Into the glass the first time, make a second 
cut. 


GRADE THE STEAM PIPE 


The steam pipe should be graded from the 
boiler towards the engine, says the Practi¬ 
cal Engineer, because the water of con¬ 
densation can move in no direction save 
along with the steam. Provision for catch¬ 
ing or disposing of this water should be 
made at the engine. 



Whuttng m bingcl Cylinder fflotne 
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SUBSTITUTE FOR AUTO STARTER 


We recently bad an auto starter for a 50- 
bp. tbree-pbase induction motor burn out 
and were badly in need of motor, but could 
not use same on account of large starting 



Auto Matter Substitute 


current and our small genera ting capacity, 
writes 11. 11. Cloyd, of Tnuitoii, Mo. 

'i'lie transformers for this motor were lo¬ 
cal (n 1 close by and with the use of two D. 
l\ D. T. switches I made the transformers 
take tlu* place of the starter by cutting the 
starting voltage from 200 to 100 volts at 
transfonntTs* terminals. With this voltage 
the motor startiMl with very litth* Jerk on 
our line and with about 00 per cent of its 


nited load. The enclosed rough Sketch will 
show' use of switches. 

One 4-pole D. T. switch would be nmeh 
bettor, us with the two D. P. D. T. switebes 
both must be thrown at the same time. This 
will also apply to any two-phase motor, also 
three-phase and three transformers, pro¬ 
vided another switch is added. 

Referring to sketch, when the switches 
are thrown downward the secondary coils 
of the transformers are in multiple, giv¬ 
ing the motor 100 volts starting cur¬ 
rent Throwing switches upward simply 
short circuits two middle transformers* 
leads, throwing secondary coils in series, giv¬ 
ing motor 200 volts, or its rated voltage. 
The upper switch terminals act simply as 
single pole switches. 

This idea, though not always practical, 
might be of some good If any one were 
caught as we were without immediate 
mcaus of repairs. 


SIMPLE BABBITT LADLE 


When relMibbltting stern bearings, or any 
time I no(Ml a ladle, I take a piece of 2-in. 
gas pipe, 18 in. long and put an elbow on 
one end and the ladle is made. To make 
the metal run readily take a good chisel and 
dig a tnuich tlirough the threads on the eb 
lK)w.—Contributwl by E. S. Stout (marine 
enginiHT), San Pedro, Cal. 


HEATING SYSTEM 


The system of piping shown in the illns- 
Iration used in (Connection with a small 
laundry or tank lucater is suitable for heat¬ 
ing a stal)l(\ small conservatory or a chicken 
house. Tlie syst(Mn is cheap and simple to 
rig up, says Dom(»stIc Engineering. The 
illustration e.vpbiius the connections and 
most of th«c materials can be picked np at 
l)om<‘. 
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All the artlclee ap¬ 
pearing In thia de¬ 
partment are reprint¬ 
ed in book form at 
the end of each year. 


SHOP NOTES 


Contributions to 
this department are 
Invited. If you have 
worked out a good 
idea or know of one, 
please send it In. 


SUBSTITUTE FOR PIPE WRENCH 


The hot water front was to be removed 
from my stove, but I had no pipe wrench. 
1 had a 12dn. monkey wrench, a cold chisel 


and two washers each will do nicely. This 
makes a simple and convenient substitute 
for an offset file handle.—Contributed by M. 
M. Frickling, Southern Railway Shops. 
Columbia, S. C. 



and a flat flie, however, and the sketch 
shows how the Job was done. A indicates 
the chisel, B the flat flle, C the pipe and D 
shows the direction of pull. It took all the 
power I could exert on the wrench to start 
the pipes, but it did the work.—Contributed 
by W. L. Dines, Jr., 74 Mason street, Wor¬ 
cester, Mass. 


TO TEST TURPENTINE 


To t^t the purity of turpentine drop a 
small quantity on a piece of white paper and 
expose to the air. No trace will be left If 
the turpentine is pure; but if it contains oil 
or other foreign matter, the paper will be 
greasy. 


SUBSTITUTE FOR AN OFFSET 
FILE HANDLE 


Take two files and bolt them together, one 
on top of the other with suitable small 
.liolts. Two or %-in. bolts with nuts 



HOME-MADE STEAM WHISTLE 


This whistle may be made from whatever 
materials one may have on hand and so 
the dimensions may vary with the require¬ 
ments. 

Take a piece of pipe, say, % in. for the 
whistle stem and 3^-in. pipe for the bell and 
base. Put a thread on the stem long enough 
to reach through the whistle base and make 
connection. Mark the stem flush with the 
top of the whistle base and cut a thread on 



that end all the way down to the mark. In 
order to get the disk down just flush with 
the top of the base, and leave a clearance 
of about 1/32 in. between the walls of the 
whistle base and the disk. Cut holes in 
this stem just below the disl^ for steam. 
Now screw on the bell, which should be 
tapped the same size as the stem, until it 
comes over the opening in the base. Then 
screw on a cap nut and you have a pretty 
good whistle.—Contributed by L. C. Haskine, 
S66 6th street, Laramie City, Wyomluf;« 


A 








IMPROVED HOME-MADE ANVIL 
BLOCK 


The anvil block shown in the sketch is 
made of Iron, which is about 

ordinary wa^on tire—something that most 
blacksmiths have on ham The feet are 
bolted to 2x4*s, which may be nailed or 
otherwise fastened to the floor. 

The advantage of using such a block is 



that it is not in the way when bending a 
long piece of iron. With a wofsien block 
one cannot make a .square bend in a pie<*e 
of iron that comes down over the block, 
unless the block is small, and esi)ecially 
one cannot make the bend over the center 
of the anvil. With the iron block the work 
comes between the legs of the block. 

The shelves on 11 h‘ block can be removed 
wlieii in the way and are handy for holding 
tools. I’liderneath the anvil there is room 
for scrai)s of iron ami tools that are used 
very oftt‘n. A sledge may be uscmI on the 
anvil without affecting the block.—Contri¬ 
buted by lb W. Woldridge, Hickory, Mo. 


HOW TO DEMAGNETIZE A SAW 


One of our n‘a<lers asks how to dening- 
mdize a saw. lb* laid a saw on the floor of 
an electric car and iU‘Xt <lay when filing the 
siiw, found that it was so highly magnetized 
that he was obligtal to brush the filings off 
I'onstaiitly. 

One way is to let the saw fall a few times 
on the floor. If this does not work, try the 
following plan: Attach a string to the saw 
* twist the string. Hold the saw* over 


the place where It wag mflgtiettsed while 
the electric car is In motion, or over any 
other dynamo. Then walk slowly away 
from the field of the dynamo or motor 
(which is sometimes a distance of six or tea 
feet), allowing the string to untwist and 
rotating the saw. 


CHEAP SHEARS FOR CUTTINQ TIN 


The materials required for this device are 
tw'o old 16-ln. files, a small bolt, a block of 
wood and a couple of screws. 

Cut one of the flies to the length yon 
wish the knife (A in the sketch) to be and 
grind one side and one edge sharp and 
square. Drill holes in the top for fastening 
Die knife to the block of wood, using the 
screws. 

(Irind the top and an edge of the other file 
(B) sharp and sciuare. Drill a hole in the 
end of the file and one in the end of the 
block and mount the file with a bolt These 



Shears for Cutting Sheet Metal 

slienrs arc handy for cutting tin, sheet Iroit 
ctr.—i ontrii)utc<l by W. .1. Slattery, Ems- 
worth, Pa. 


CAPACITY OF A HOPPER 


Multiply, in inches, the length by ths 
hreadtli and multiply this product li|y ^ 
third the depth. Divide by 2^50.# 
answ'or will be the nnmber of 
hopper will hold. 
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IKOUBLE ALARM POR QAS 
LIQHTINQ SYSTEM 


In response to the request in our July 
issue for a trouble alarm plan for a gas 
lighting system a number of our readers 
have favored us with replies and diagrams. 

Figure 1 is submitted by Geo. W. Bent¬ 
ley, Chicago, and shows the right wiring for 
Mr. Williams’s system as it now stands. 

Figure 2 is a system of wiring recom¬ 
mended by W. J. Slattery, of Emsworth, Pa. 



A is the spark coil; B is a soft iron arma¬ 
ture suspended in front of the coil about 
^ in. from the iron core of the spark coil; 
C is a regulating screw and binding post, 
such as Is used to regulate induction coils. 
In case of ground the soft iron armature 
and the soft iron core of the spark coil 
will contact, closing the circuit at D and 
ringing the alarm. Harry W. Krug sent in 
a plan essentially the same as Fig. 2, and 
says; 

“The bell will ring for a second every time 
the gas is lighted or extinguished. If the 
same battery is used for the five lights it 
is best to use marked or tagged wires so 
that a ground can be located. Each wire 
ataould also he provided with a separate 
When the bell begins to ring, open 
mHnar another. The one last 
ceases to ring is the 


Figure 3 is sent us by J. M. Berger, 7l7 
9th street, X. W. Washington, D. C. A soft 
iron armature is pivoted on one end of the 
spark coil (see A in sketch) and one wire 
of the alarm circuit is connected with it 
The other wire is connected at B. In case 
of a ground the core of the spark coil at¬ 
tracts the armature and closes the circuit 
at B. Mr. Berger says: 

“It is a very good plan, when you are 
going to use a large number of burners in 
a house, to run a separate wire to the bat¬ 
tery for the pendant circuits and also for 
the automatics. That is, make a separate 
circuit for each floor and a circuit for the 
automatics on each floor to the battery 
wherever it may be placed, then connect 
them to switches. This Vvill be found a very 
good arrangement and costs but a trifle 
more. When a ground occurs with a system 
arranged in this manner it is only necessary 
to open the switches in succession until the 
circuit that is in trouble is reached. This 
switch should be left open and the fault 
traced while the rest of the lighting system 
is left in full working order.” 

The installation submitted by J. H. Ed- 
dleman, Philadelphia, Pa., corrects the faults 
in Mr. Williams* system. He says: “Mr. 
Williams has his spark going through his 
bell. If he will ground wire A with gas pipe 
and connect wire B with wire between 
sparking coils and Imtteries his bell will 
give an alarm whenever there is a short 
circuit or ground any place along his sys¬ 
tem. I use six wet batteries.’* The ar¬ 
rangement is shown at Fig. 4. 

In a diagram submitted by A. M. Larson, 
Minneapolis, Minn., the wiring of the light¬ 
ing circuits remain the same as in Mr. Wil¬ 
liams’ plan. At A, Fig. 6, however, an arma¬ 



ture lever, kept away from the end of the 
spark coil by means of a small spring of 
sufficient strength, is introduced. This lever 
Is connected to one terminal ww 
pendent beW cVtcu\t, Wi'fe 
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connected to a small metal point to the 
right of the lever. When a switch Is closed, 
completing one of the lighting circuits, the 
gas is turned on and lighted, and in the 
meantime the current passing through the 
coil has made a strong magnet of the core, 
which, acting upon the lever, draws it until 
it touches the metal tip, thus compieting 



the outside bell circuit. As the lighting 
switch is usually operated by making two 
or three quick connections, if the system 
is working properly, each switch, w'hen thus 
operated, wMIl cause the bell to make these 
same short rings. A short circuit would 
cause continuous ringing. A break in the 
line would be indicated by no action in the 
bell whatever. With this plan the electric 
door bell of the house could be use<l as the 
alarm, or, if desinnl, a cut out switch could 
he introduced and use it merely as a test, 
whenever desired. 



Figure 6 shows plan of wiring an anggaat* 
ed by Geo. S. Barnet. Chicago, the principle 
l>eing the same us in Flg^ 6. Mr. Barnet 
suggests putting the bell in the basement, or 
other out-of-the-way place, as It tape eveiy 
time the gas is lighted. 

'‘Providing the resistance in the sparking 
coil is greater than the resistance of the 
bell, there is no excuse for Mr. Williams' 
system failing to work,” writes D. D. Morin, 
Chicago. ”If the resistance of the coll it 
lower than that of the bell, it can easily be 
seen that the greater part of the cmratt 
will flow through the coil and to the gioimd, 
thus leaving tery little, if any, to pa» 
through the bell. 

“The reason the alarm failed to work 
after a time, must have been that the bat¬ 
teries had become exhausted by ringing for 
some time without his knowledge. I would 
suggest that he put a two-point switch be¬ 
tween the coil and line that comes fhun 
the lighter, so as to cut out the coil entliely. 
thus giving the bell the full benefit of the 
current. Of course, the switch must be 
put on the coll before he attempts to light 
the gas. Referring to Fig. 7, when the 
switch is on at A, the coil is in position to 
be used: when on at B, the alarm bell is in 
position. If the switch plan is not con¬ 
venient, he might replace the bell with s 
‘drop,* so that when the lighter becomes 
groundwl or short circuited, the 'drop' will 
full and thus close a local circuit having 
a closed circuit battery in it, so the bell can 
ring for some time without injuring itself 
or the other circuit. Referring to Fig. 6, 
switch \o. 1, when on C, is used on the coil; 
when on D, is used to throw the drop. 
Switch No. 2 is used to stop the bell from 
ringing when the drop contacts at A.** 

W. S. Ilodill, East Liverpool, Ohio, repeats 
1). D. Morin*s statement in regard to re¬ 
sistance, and suggests merely adding an¬ 
other battery so that more current will paas 
by w’ay of the bell. 

L. J. Vcwrhees, Sayre, Pa., says it is mh 
economi(>al to divide the current in this 
way, and recommends putting in a switch 
ns shown in Fig. 9. In this plan when 
there is a short circuit in the line A, B cr 
main circuit for lights, It magnetlMS fh* 
core of coll C, causing the steel mn 
to come in contact with pot»* ^ 
circuit through bs^ 
interfering with 
waj-. 

In nr 
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and pendant burners, also the tell-tale bell 
on a separate circuit, is shown. The arma¬ 
ture, A, is pivoted to the end of the spark 
coil and held a short distance away from 
the magnet c-ore, either by means of a 
spring or by gravity. In such position as to 
be attracted by tlie magnet core when the 
circuit is closed, thus closing the local cir¬ 
cuit. This will show a heavy ground or a 
short circuit, WTites \Vm. Lachman, Chi¬ 
cago, but a slight leakage, which is a drain 
on the life of the battery, must be found 
with the aid of a galvanometer or magpeto. 

In Fig. 11, plan submitted by Wm. T. Hall, 
Cliicago, A represents a spark coil, with the 
end of one wire grounded to gas pipe, while 
the other end passes to terminal of battery 
cells, and thence to switches, S. A lend of 
wire is then run to each gas Jet in service, 
and the gas can be lighteti by operating 
pendant. For detecting ground and short 
circuits, B is a spring with a soft iron at 
one end and fastened at the other. O S is 
a second spring made fast at one end. The 
terminals of two cells of batteries with a 
bell in series is connec’tiHl to the springs as 
shown in the diagram. When short circuits 
or grounds occur, the iron core of the spark 
coll will become magnetized, thereby at¬ 
tracting B, which, in turn, will contact with 
O S. This closes the circuit and causes the 
tell-tale bell to ring. Trouble can be locat¬ 
ed by opening switches. 

In Fig. 12 the bell is in series with the 
lighter spark coll and batteries. The plan 
is suggestwl by J. S. (dbbs. Dallas, Texas. 

Henry H. Peebles, of Cleveland, Ohio, 
sends us Fig. 13, and says: “Make a relay 
on end of spark coil and connect in series 
with a bell and battery, (’ontact, in case of 
trouble on the line, will be at II. The spark 
coil to be connected up in the usual man¬ 
ner.” 

W. J. Barber, Xorth Adams, Mass., com¬ 
ments on Mr. Williams' system ns follows: 
“The alarm resistance wire should l»e of 
suitable size to operate upon the circuit in 
question. If of high resistance, or very 
long, or very fine wire, resistance wire 
should be fine also. In Fig. 15 the contact 
nrnifigement is shown. A Is a spring tend¬ 
ing to touch the contact block and B should 
be iron wire about 22 or 24 B. & S. gauge. 
(For wiring plan, see Fig. 14.) The Idea is 
to let all the current that goes to lighter or 
burners traverse the spring and resistance 
wire, so that if it is on long enough to heat 
the same, it will expand and allow the 
spring to touch the contact of the bell 


circuit. The time element is goyemed by the 
size of the wire, longer wire being glower to 
respond. The alarm can be gauged to gound 
in from 10 seconds to two mlnuteg after 
ground or short circuit. 


SCAFFOLD BRACKET FOR A 
LADDER 


A good scaffold bracket for a ladder is 
shown in the accompanying inustration. It 
is made of Ix^-in. flat iron and 1-in. round 
iron. The key.hoies at A are for adjusting 



Scaffold Bracket for a Ladder 

the slant of the ladder. The bracket may 
be used on flu* inside of the ladder for low 
work, or on the outside for high work.— 
('ontribufed by (;. B. Hiskey, Berlin, Nevada. 


TO DRIVE FLIES FROM THE HOUSE 


During the fall flies are often a greater 
nuisiince than at any other time of the year. 
A good way to rid tiie house of them is to 
saturate small cloths with oil of sassafraa 
and lay them in windows and doors. The 
flies will soon leave.—Contributed by B. F. 
Lamb, Minier, 111. 


The Departnu‘nt of Agriculture are exper¬ 
imenting with the cold storage preservation 
of seiHls wiiich, If kept in a warm place, are 
subject to attack from insects which h atrh 
eggs among the seeds. 
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TO DETECT GROUNDS AND SHORTS 


Tbc outfit iilustrated here with Is iisefiil 
for detecting grounds and sliorta In arma¬ 
ture and field winding and saTca the extra 
work of testing every now and then. 



Qroyad Detecting Device 


When there ie n ground the 16 candle* 
power light Is turned on. Shorts may be 
found by connecting wire B to the brass 
box as Indicated l>y the dotted lines. If 
tbere Is any amount of wire on the reeh the 
ligtit will burn dimly and when a short Is 
triade In the winding the lamp will burn 
l>righter,“Contnl>uted by B, R, Van Valken- 
burg, 2212 E, Lake Ave,, Seattle, Wash, 

-■ - 

A METHOD OF CLEANINO RUSTY ’ 
PIPE 


At tbe annual meeting of the Pacific Coast 
Gas Assoelatlonp in San Francisco, In July, 
an interesting experience on the cleaning of 
m«t 3 ’ pipe was described* Some plain and 
stteel tubing for use in high pressure lines 
came from the factory to the point of ship¬ 
ment on fiat cal's, and In consequence was 
tiadly rusted before it could be gotten un^ 
iler cover. Cleaning machines not being 
Immediately available, a part was cleaned 
Ijy hand and efficient tOf)ls proved a serious 
problem. Coarse and fine flies were not 
inucb of a success, because they would not 
elean out pitted si>ota and Irregularities In 
the surface of the pipe 'without removing 
V’aluahle metal. Emery cloth and sandpaper 
did not last long enough to make a show¬ 
ing, Steel wire casting brushes proved 
quite efficient, coarse brusbes being used to 
loosen the larger pieces of scale and rust 
find fine brushes to ivork Into the pita and 
clean the dust off* Soft red brick, such as 
would be used only for filling, and furnace 
filag were found excel lent, tbe fine particJea 


working Into the pitted spots and Irregular¬ 
ities as they broke off. The dust left can 
best be removed by a fine wire brush, leav¬ 
ing the surface of the pipe clean and bright, 
readj' for receiving the paint. 


HOME-MADE GASOLINE TORCH 


Procnre an old tin can, pint size, with a 
screw top, for holding the gasoline. Punch 
a hole In the center of the top and Insert 
a piece of % In. gas pipe to within % In. 
of the bottom of the can, letting the pipe 
extend out of the can 4 or 5 in,, soldering 
It In position, f^crew a common cap on top 
of the pipe and drill eight or ten holes 
around the cap* Fill the pipe TVlth wicking 
or asbestos. 


When ready to light the burner, heat the 
can on the top and hot gas -will flow from 
the holes* When lighted It will burn ds 



CImoIIo« Torch 


Steadily and brightly as gas light This Is 
a bandy torch for use around the shop or 
outside, as it takes a very strong wind to 
blow it out—Contributed by Thlede. 


Shop Notes for 1906 will be ready Decem¬ 
ber 1st. Order your copy now. Price, &<l 
cents. 










































HOW TO MAKE YOURSELF A DESK 


In constructing this desk care must be 
taken in particular to always have the pieces 
o7 wood of exactly the right dimensions and 
cut with square angles. Further than this 
the work presents no difficulties to one of 
ayerage ability. Oak is the most suitable 
wood for the purpose, though white wood 
makes a nice desk also, says the Engineering 
World. 

Make the side pieces 50 in. long, 12 in. 



wide and % in. thick, with curved openings 
6 in. high and 8 in. wide at the bottom. 
Send the sides to the mill to have the pieces 
cut out, sending u drawing showing what 
you want done, also. Make the bevel at the 
top 45® or 3 in. each way. Cut the four 
cross-pieces from %-in. material 24^^ in. 
long, two of them 12 in. wide for the top 
and bottom and two IIM* in. wide for the 
middle. In the top and bottom pieces cut 
%-in. rabbets on the back inner edge for 
the backing, which should l)e of Vj in. 
matched stock. Cut grooves % In. deep in 
the side piec(»s to receive the cross-pieces. 
Place the toj) piece 5 in. from the top of 
the .side ple<‘es, the second cross-piece place 
li% in. lower, the third 12% In. lower yet 
and the bottom piece 10 inches lower than 
the third piece and 8U in. above the floor. 

^inke the partitions for the pigeon holes 
of %-In. material 10 in. wide, two pieces 
being 23V4 in. long, two 9 in. long, two 
6% In. long and two 6 in. long. Nail the 
two end pieces to the ends of the cross¬ 
pieces, then nail the two vertical pieces in 
place, first nailing to them the ends of the 
two short shelves. Nail the other ends of 
the abort shelres through the end pieces. 


Attach this frame to the desk bj setewt 
put through from the inside. When the 
backing is on, further support the frame by 
a %-in. square strip screwed to the back¬ 
ing. The bucking should be in 3d%-in. 
lengths and may be nailed on with small 
nails. 

Make the drop-leaf from two pieces glued 
up, 24 in. long by 14% in. wide. Fit a cleat 
2 in. wide and % in. thick at each end to 
corresponding rabbets cut on the upper side. 
After fitting and gluing the cleats keep the 
shelf in clamps until the glue is dry. At¬ 
tach the shelf to the desk with ornamental 
T hinges of brass or black iron and put on 
side chains as shown. Fit a lock to the 
outer edge and to the inside upper corners 
of the case glue stop blocks to hold the leaf 
flush when desk is closed. 


WASHING WASTE 


s 

Though waste Is cheap, in a plant where 
economy In all branches is practiced, a good 
method of cleaning it for second use will 
not l)e scorned. Save the waste as It Is 
used, allowing it to accumulate in a recep- 
table provided for it. When sufficient is on 
hand fit up an old barrel with a heating 




Waste-Washing Appnratos 

coll, says a correspondent of the Engineer^ 
Review, fill it half full of water and, using 
sal-soda or soap, boil the waste until it is 
clean. When dry It will be as good as new. 


“A wooden floor laid over hollow tile or 
concrete with not more than %-in. space be¬ 
tween the wood and concrete, bums very 
slowly, and would have but little effect in 
feeding a fire.*’—Kidder. 


TJfe subscription to Popular Mechanics* 
only $10 or sent five years for $3. Addresses 
may be changed as often as desired. 
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AN 1NEXPEN51VE JACK 

A Jack suitable to meet with uu emersency 
niay be coostructed at a cost of three cents, 
as follows: 

Take an ordinary machine Iwlt (Ftg* 1) 
any size and length that will hear the 
weight to be lifted or let down—say, Vj to 
% in, diameter by 4 In, to 10 In. long. 
Get a block 4x4x12 In, and bore a bole aiK>nt 
^ in. larger In diameter than the bolt 
through the center; also cut a mortise the 
size of the nut as at a. Fig, 2. The mortlae 
Is to keep the nut from turning. 

Get another block about 2i4xl2 In, and on 
one side In the center fasten a plate (b* 


An ordinary bolt Is only threaded an Inch 
or so at the point end^ therefore only a 
short lift or release can be mode at a time. 
To mfse or lower more than the thread will 
allow, two jacks of similar construction 
would hasten matters, using one until the 
thread is exhausted, then setting the other 
and using Its limit of thread; then setting 
the first Jack again, and so on until the 
weight Is adjusted ns required. If only one 
jack Is used It will be necessary to block 
np for each adjustment. If a long lift or 
lowering Is desired and a tap and die are 
handy, It would be well to thread the bolt 
to within an Inch or so of Its head; this 
will give a longer movement of bolt, A 





Fig, 3) ^4 to % In. thick and 2 to 4 In, 
square or round. If there are not holes 
drilled in the plate, fasten It to the block 
by driving in four or five nails at Its edge 
and allowing the beads of the nails to hook 
over the edge of the plate. 

V^lieu blocks A and B are ready, place 
block A on the base or foundation, setting 
tbe bolt and nut in the hole and the mor¬ 
tise, the head of the holt being up, and put 
I dock B with plate h on the head of the 
bolt on tbe underside of the weight (See 
Ffg, 4,) Fit a pipe wrench (d) around the 
stem of the bolt (c) and proceed to tighten 
or release as the case requires. 


jack of this description will lift a very 
heavy load; the writer has one In use that 
Is made out of a machine bolt % In, In 
diameter and 3Vi In, long that cost 3 cents, 
and which lifts one corner of a house, 

A jack for general use can be made at 
small coat, as follows: Get a tnachine bolt 
% to 1 In, in diameter and 10 to 13 In, long. 
Have it threaded to within one or two Inches 
of the head and make a countcrsick (e* Fig, 
7) in the head of the bolt Make a square 
box (Fig. 6) out of %-ln, strong, light timber 
and fasten n block about 2 in, thick by 4 to 
5 in, square (d, Fig, 6) at the top of the 
box. lu tbe eeuXet et w. 
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mortise for a nut, as at a, Fig. 2. At the bot¬ 
tom fasten a pasteboard 2 in. thick and 6 in. 
square. Prepare a block as at B, Fig. 3, 
fastening the plate in this case with coun¬ 
tersunk screws and a bolt with a sharp- 
pointed head (f, Fig. 8) in the center. This 
bolt is to set In countersink in head of bolt 
at e. Fig 6. 

A better and more substantial way is to 
make a screw with a permanent swivel 
plate, as follows: Have the bolt forged for 
the purpose. (See Figs. 9 and 10.) Have 
the square head set about an inch below 
the point end, then turn down the point end 
(g) about half its diameter for a distance 
% in. longer than the thickness of the 
swivel plate h. Plate h should bo % to in. 
thick and about 3 to 4 in. square with a hole 
bored In the center of the same size as pin 
g and siightly countersunk on one side to 
make swivel, taking the place of block B, 
Fig. 3, thus making a cheap and handy 
Jack.—Contributed by C. N. I^eonard, 1319 
Barth avenue. Indianapolis, Ind. 


HOME-MADE WHEAT HEATER FOR 
A MILL 


For the country mill where steam is not 
uswl a home-made wheat beater will be 
found s(*rviceable. Tlie American Hiller de 
scribes such an installation. 

Cut a hole in the middle of a stove pipe 



and Join two half links of pipe on each side. 
Cover the ends of tla» short pieces with 
sheet iron, making an opening in each large 
enough to admit a 2-in. gas pipe. Run the 
gas pipe from the wooclen spout at the 
wheat bin, through the hot air chamber ao 


made to the rolls. The stove pipe, of course^ 
runs from stove to chimney. Keep up a 
good fire in the stove and the wheat as it 
moves through the gas pipe will be put in 
good condition for grinding. 


CONVENIENT STENCIL HOLDER 


For applying stencil decorations a new 
stencil holder, a recent Invention, will be 
found convenient. The device holds the 
stencil in working position against either a 



stencil Holder 

side wall or a coiling while the pattern is 
luang reproduced ui)on tlie surface against 
which it rests. The holder is adjustable to 
any height within its limit and is also 
coliapsllile, making it convenient for trans¬ 
portation from one job to another. 


TO DRESS UP A HEXAGON 

Turn tlie work round In the lathe, caliper 
the diameter and tile a flat on round equal 
to one-lialf the diam¬ 
eter. File th(‘ next side 
of the hexagon in the 
same way, nri<l let tlie 
edge of this flat just 
reach the <‘dge. of the 
first flat. Proceed in 
this way until the 
eight sides are filed. If earofully done the 
work will come ont exactly as shown In 
the sketch.—f’ontrlbntnl by F. A. Snatina, 
Stevens Point, Wi.s. 


Life subscriptions to Popular Mechaataib 
110, or, 8ont fire years for 13. 
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TO FIREPROOF PAPER 


By ImmeniDg paper (plain, printed or 
written on) in a strong solution of alum 
water and then drying it, the paper will be 
made fireproof. I^me paper, however, re¬ 
quires several Immersions and must be im¬ 
mersed and dried until saturated. Test by 
holding saturated paper in the flame of a 
lighted candle. Money can be fireproofed 
In this way.—Contributed by John Weldon, 
433 Columbia St, Brooklyn, N. Y. 


CONI^BCTINQ UP AN ALARM CLOCK 
TO RING AN ELECTRIC BELL 


Construct a shelf 6 in. x 4 in. of any hard¬ 
wood. Get a strip of thin brass 4 in. x % In. 
Bore a small hole ^4 in- from each end to 
admit a small round-headed screw. Screw 
the brass strip in. from the front edge 
and 1 in. from each side of the shelf. 

When this is completed make a contact 
point out of a piece of No. 16 iron or 
copper wire about 4 in. long. Bend one end 
of this wire in the shape shown at A, Fig. 1, 
so that % in. of the end at the center of the 
colls will project at right angles to them. 
Bend the other end of the wire so that It 
can be fastened to the shelf. Fasten this 
contact point 2 in. from the brass strip and 
2% in. from the right hand side of the base. 
The distance from the center of the coiled 
part to the base should be 3 in. B, Fig. 1, 
shows a aide view of this part. 

Remove the alarm key from the clock, and 



If It has square comers cut it so it may be 
bent in the shape shown at C, Fig. 2, if It 
is roand fasten a piece of No. 16 wire, bent 
In the shape indicated at C, to it, using 
WfeVi to )kM it is place. 


Connect one wire from the electric bell to 
one of the screws in the brass sti'ip and 
connect the other wire to the contact point. 
Set the clock on the shelf with the front 
legs resting on the brass strip and so the 
contact point is a little to the right of the 
set key. The clock may be taken down to 
wind, and In winding the alarm only one 
turn is necessary. Leave the bent part of 
the key pointing upward so that when the 
alarm goes off the key will turn downward, 
striking the contact point and closing the 
circuit, remaining so until someone comes to 
move the clock, and stop the ringing. The 
advantage of this method is that there are 
no connections to loosen when the clock Is 
taken down to wind.—Contributed by R. M. 
Taylor, Cincinnati, Ohio. 


HOME-MADE SCREWDRIVER AND 
NAIL PUNCH 


A good screwdriver can be made out of 
nn old flat file about 8 in. long by grinding 
it smooth on both sides and on the edges 



Home-Made Screwdriver and Punch 


to the shape of a screwdriver. One of these 
screwdrivers after a year’s use Is as good 
as when first made. 

A nail punch may be made of an 8-in. 
rat-tail file by taking a piece 4 in. long out 
of the middle and grinding the point half 
smooth and leaving the other half as it is.— 
Contributed by Edgar Robertson, Castleton, 
i\. Y. 


LINSEED OIL A5 FLUX IN TIN¬ 
NING ROOFS 


Tin roofs need have absolutely no pre¬ 
paration previous to painting, if the tin* 
smith uses linseed oil for a fiux. The oil is 
not quite as rapid as rosin or acid, but it 
leaves nothing objectionable to be dealt 
with afterwards. Acid will run into the 
seams and cause corrosion, while rosin is 
extremely hard to remove, especially from 
pits and irregularities in the surface.—Con¬ 
tributed by James H. Beebee, Rochester. 
N. Y. 
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RING WIRING AND DISTRIBUTION 


Circuit distribution in closely built dis¬ 
tricts is a problem which differs largely 
from that encountered in suburban or rural 
localities. The most improved method util¬ 
izes a scheme called The Block, says the 
American Telephone Journal. In the center 
of blocks consisting of the area enclosed 
within four streets, terminal boxes are in¬ 
stalled. From there the twisted pairs are 
run through rings fastened to fences or 



Ring Wiriogt Showing Details of Installation 


walls, and in this manner distributed to the 
subscribers' stations. The cable leading to 
the terminal box is brought in underground 
and the box placed in a dry cellar to which 
access can be readily secured at all times. 
The supports employed for this method of 
distribution consist of iron screw eyes or 
rings not smaller than No. 4, and of suffi¬ 
cient size to allow all the present and pros¬ 
pective lines along any route to readily pass 
through them without binding. These sup¬ 
ports should be covered with an insulating 
enamel w’hich not only adds to the resist¬ 
ance of the line in damp weather, but also 
prevents to a large extent any chafing of 
the insulation when the wires are pulied in. 

These rings are shown at B in the accom¬ 
panying illustration. In placing them, if 
in brick or stone, the hole should be drilknl 
and a woo<len plug driven in to give a suf¬ 
ficiently strong holding point for the screw 
thread. Insulated rings should never be 
driven in, as by so doing, the enamel will 
bc» cracked off. destroying Its insulating 
quality, and nls(» forming a rough surface 
upon the ring which will wear away the 
insulation upon the wire. For turning cor¬ 
ners, rings with angle irons in place of the 
screws should be employe<l. Where the 
line route is along fences no trouble will Iw 
experienced in screwing the eyes to the 
woodwork. At the final ring where the 
twisted pair leaves the run to enter a sub- 
s<Tlber's premises, it should be tapp<Ml off 
as shown at O. This gives additional 
strength to the circuit and preveuta th^ 
wires slipping. 


This method of distribntioii is sightlj and 
affords excellent protection to the clrcolts 
in cases of storm, by bolding them done to 
the building or fence, which acts as a shield 
against the wind. 


SAND THE SECOND COAT OP 
PAINT 


If the second coat of paint is well sanded 
with fine sand, it will not need to be painted 
again in twenty-five years, writes James H. 
Beebee, of Rochester, N. Y. Use seashore 
sand, well washed and freed from all im- 
purities. 


HAND-PACKER FOR SACKING 
FLOUR 


The accompanying sketch shows a handy 
packer for sacking fiour by hand. There is 
little to explain in the sketch, as anyone 
can see at a glance all that is required to 
make it. It can be put on any hand packer, 
says American Miller. 




Haob -Packer for Sacking Plonr 


It can be made by anyone, and all that 
Is reauired is a 2x4, a rope, rope pulley and 
weights to little more than counterlialaMi 
and draw up the sack platform. 
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METHOD OF WINDING COILS HOW TO PRESERVE POSTS 


In replacing acme ljumt-ont colJs In a 
cnntroller I bit on the accompanjtng kink, 
writes 0* N. Talt, electrician. Mountain 
View, California: 

In a piece of iron 12 or 14 in* long 


drill two holes, one near each end Over 
this rod slip two common busbings, such 
aa are used to go through walls. Have the 
heads of the bushings awa^ from each 
other, and use gummed paper to hold the 
ends together* Then with a piece of as¬ 
bestos paper take one turn around the tubes, 
bolding this Id place with gummed paper 
also. Put the work In the lathe and wind 
on the wire its own width apart. Cut off 
the wire and put the other end in the other 
hole. Then take the work out of the lathe 
and place In a gas dame, turning it once, 
until the wire Is red hot all over. Allow to 
cool slowly; by doing this the wire may 
finally be cut off without danger of Its un¬ 
winding. When cold coat with shellac. Knot 
the ends of the wire and you will have a 
coij that la noncombustible and can easily 
be removed from the mandrel. 

I have a set of these coUs in a controller 
on a huge rotary presi and they have given 
good service under hard usage. * 


TO FIND HOW MUCH GRAIN ANY 
BIN WILL HOLD 


For finding how many bushels of grain 
any bln will bold try the short cut of mtiltb 
plying the length, breadth and height In feet 
together and then multiply by O.S. The 
result will l>e the number of bushels tlie 
bln will hold. This rule Is shorter thim 
the old rule, says the Grain Man^s Guide, 
and is accurate. 


Wood can be made to last longer than 
iron if treated according to the following 
directions, writes Anthony Haselman, SO 
Morton street, Newark, N. J,: 

Into boiled linseed oil stir pulverized coal 


until the mixture Is of the conalstency of 
paint. Put a coat of this over the timber, 
and there Is not a man living who will see 
it rot* 


HOW TO HEAT LARGE BODIES OF 
WATER 


Large volumes of water, such as con¬ 
tained In swimming tanks, etc., can be rap¬ 
idly heated by means of the iirrangentent 
shown In the illustration. It consists of an 
ejector having space for steam around a 



Heating Large Bodlca of Water 


central tul>e through which the water pass¬ 
es. The steam la turned on and rushes out 
of the concentric opening, drawing the wa¬ 
ter after It. One hundred gallons of water 
can be raised 60 degrees In Giree minutes in 
this way with only u %-in. steam eonnec- 
tlon. and a 1%-tn. water Inlet, or In one 
minute with a 1-In. steam pipe and a 
water opening. 



Good Q(»ll-WlD(lliig Method 







































HYDROFLUORIC ACID vs. SUL¬ 
PHURIC ACID FOR PICK¬ 
LING CAST IRON 
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BjF. W. Hobbf, EleotropUter. 


The use of hydrofluoric acid for pickling 
cast iron preparatory to polishing and plat> 
ing marks u great stride in the reduction 
of cost and quality of work produced. The 
old method of pickling with sulphuric acid 
W’as very unsatisfactory at l>ost; in spite of 
the various alkali hatlis used after pick- 
ling, the work nearly always behaved badly 
in the nickel i)ath, owing to the acid remain¬ 
ing in the pores of the iron, and the result 
was a dark unsightly deposit, especially 
in the backgrounds or unpolished surfaces, 
and u coutaminuted solution. Suppose a 
plain surface is to be pickled: If the sand 
is burnwl in In patches, which Is often the 
case, the acid must work its way under the 



Apparatus for Pickling Castings 

H:ifii|, «lissolving tiie iron, then'by freeing 
!lii* sand; at the saim? time the acid is going 
iiiijrh d«M*iK*r into tlie exposed places when* 
iInTi* is no sand: pi*sult, an um*ven surface 
ri*qnlring extra work to grind it «*vcn again. 

Il.vfirofluoric acid has very little* «*flrcrt 
lipon Inni. but dis.solves sand very freely 
IIlid therein lies tin* s<»cret of its superiority, 
its use n>sults in a smooth grey casting free 
fi'ofii sand ami scale, and om* which. wh(*n 
iiiiM'd and soaktHl for ten or lift(*en iuinut(‘s 
in lime water, will grind easily and come 
out of tin* nickel bath a ]M*rfect white, and 
the eniidition of the solution will not be af¬ 
fected in the least, .\fter using hydrofluoric 
acid for two years, I can positiv(*ly say 
tiiat the use of sulphuric acid for pickling 
Is simply a loss of time and material as 
compared to hydrofluoric. Hydrofluoric 
saves emery, glue. wln*els, solution and 
tirm* and produces a far better <-lass of work 
than could 111 * hail by the use of sulphuric 
acid or tio a<‘id. 

A con veil lout iiicIIkhI of using tho ncld Is 
<howri In the accompanying sketch. At the 
“ bench a trifle higher than top of 


the tanks. On this bench Is a Shallow lead 
tray large enough to permit the barrel of 
acid to be stood In it A small lead pipe 
leads to the first tank, which shonld be lead- 
lined with seams burned, not soldered. This 
tank is to contain the acid, one part to fif¬ 
teen parts of water. Tank Na 2 is for clear 
water, and Tank No. 3 for hot lime water. 
The lime water can best be heated by in¬ 
serting a coil of steam pipe. Above the 
tank is a track with a set of small falls 
c*onnected to a truck on the track. The cage 
or car is made of soft wood doweled to¬ 
gether with wooden dowels and slung from 
falls by an fron strap sheathed In lead pipe. 
Tho cage is first loaded and lowered Into 
tank No. 1, then raised, run along the track 
and lowered into No. 2, then up and along 
and into No. 3, then up and run back and 
lowered on to piec*e8 of scantling placed 
across No. 2, wliere It may dry by the beat 
eausiHl by the hot lime w'ater. Have two or 
more heavy hoops made and rolled In hot 
lead, and when a barrel of acid Is received, 
place the hoops on ns a protection, should 
the acid find Its way through the pitch lin¬ 
ing and attack the slender hoops on the bar¬ 
rel. Put a strap on the barrel and raise It 
into tho tray, then puncture the side near 
the lower head with a nail in such manner 
that when the acid runs out It will strike 
in the tray and be conducted to the tank 
I»y the small lead pipe. When the proper 
amount has been drawn off, stop up the 
pum-tiin* with a wooden plug. Should this 
leak a litth* nr slmuld the joints leak a little, 
the arid will Ik* conveycKl by way of tray 
and pipe* to tlu* tank so none will be lost 
ANlien tlie barrel is empty It may bo low¬ 
ered and the heavy hoops knocked off for 
use on the next barrel. 

Tin* add Is shipped in pitch-lined barrels 
nr lead-lined earboys; the carboys soon be- 
eoim* leaky, owing to rough usage in trans- 
portiition and are expensive; therefore, I 
re('ommen<l that tho barrels be used for 
transportation. 


MADE A WASHER OF A KEY 


While looking for a washer, which I failed 
to find. I ran across an old brass key with 
a round ring at the top and flattened at 
iMith sides. Vslng a cold chisel, hammer and 
file I cut the ring off, then filed It perfec tl y 
round. It worked like a charm 
■•ad hr W 
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HOW TO TIE A JURYMAST KNOT 


This knot is also known as a mast¬ 
head knot and a bottie hitch and is used at 
the top of a temporary derrick in place of 
a mast iron to fasten the ^ys to. A corre¬ 
spondent of the American Machinist tells 
how to tie the knot 



Take a piece of stout cord and hold It 
between the thumb and forefinger of each 
hand with a space of about 6 in. be- 
tw'een the hands. Then twist the cord right- 
handed with the thumb and forefinger of 
the right hand only. This will throw up a 
“bight” like Fig. 1, with the part A under B. 
Grasp the loop thus formed between the 
thumb and forefinger of the left hand at 
the point where the two parts cross. Then 
moYe the thumb and forefinger of the right 
hand along the cord about 6 in., and 
throw up another “bight,” laying It on top 
of the first one. You then have fig. 2. Hold 


these two bights with the left thumb and 
forefinger, measure oft another 6 in. and 
throw the last “bight.” Place it on top of 
the last one made and you have Fig. 3. 
Take the part E in the last bight at Fig. 3 
and—while holding the other parts In place 



—pass it under B, over C and under A. This 
makes Fig. 4. Then take B, Fig. 4, and pass 
it under D and over F. The result is Fig. 
5. Then, while holding E in the left and B 
in the right hand, take hold of X with the 
teeth and pull it. The result will be Fig. 6. 
In practice the part 0 in Fig. 6 goes over 
the reduced part of the mast or derrick 
head. The forestay Is made fast to X. The 
stays to E and B. Y and Z form the back 
stays. Any strain on the stays tightens up 
0. By pulling Y and Z in opposite directions 
the knot comes out. Every workman should 
know how to tie this knot. 


PIPE-CLEANING MACHINE 


A machine for freeing pipe of oil and 
rust preparatory to painting, consists of a 
wooden drum* 4 ft. in diameter and 22 ft. 
long, which Is worked at about ten revolu¬ 
tions per minute, says the Journal of Elec¬ 
tricity, Power and Gas. The pipe to be 
cleaned is placed in the drum and nearly 
covered with clean, sharp sand. Sand is 
added as required after the first charge. 


There is enough pipe for one time in the 
drum when the top piece drops and rolls 
over the other pipes, about one each turn, 
or so. If it drops too often, remove one 
piece at a time until right, or if it drops 
not at all, add pipe until it does. This 
method will clean the pipe bright inside 
and out. All the cost Is for power to run 
the machine and help to handle the pipe. 



W <hi 4*P Primi for ClMolof PIpf 






REMOVING KEYS FROM VALVE 
STEMS AND SHAFTS 


276 


HOW A GAS ENGINE TALKS 


While adjusting a high duty pumping 
engine with Gorllsa valve motion, I fre¬ 
quently found it necessary to remove the 



Removing ■ Key 


keys from the valve stems. Most all keys 
are driven in to stay and it is no easy 
matter to sUirt one without breaking off 
the head or bending the key, but by means 
of the following wrinkle 1 found it quite 
easy to remove most any key. 

Place a monkey wrench on the head of 
the key iis in the illustration, and drive a 
chisel or wedge belwwn the head of the 
key and the stem, or the shaft, or what¬ 
ever it may be. While* driving, press 
against tbe liandle of the wrench. 

The wrench puts an even strain on the 
key and also keeps the wedge or chisel in 
place. Squirting kerosem* oil around the 
key will also aid in extracting it. I iearne<l 
tills scheme in a machine shop where it 
was usihI to remove sprock(‘t wheels k(*ye<l 
on the ends of shafts.—(.'ontributed by .lolin 
Weldon, 433 Colninbia St., Ilroaklyn, N. V. 


SAID TO CURE FELON 


A very simple cure for a felon is given in 
the MiMiirai Visitor by Dr. Whitman. The 
doftor says that for the last flftisMi years he 
has used egg to cure felon, and has yet to 
s«'e a cas(* it will not <-ure. The way to ap¬ 
ply the egg Is as follows: 

Take a fresh egg and crack the shell at the 
larger end. Make a hole Just large enough 
to admit tin* thumb or linger, whichev(*r it 
may be, and force it into the egg as far as 
jiossibh* without rupturing the shell. Wipe 
off the egg which runs out and bind a hand¬ 
kerchief or soft cloth around the finger or 
thumb, leaving the egg on over night. This 
will generally cure In one application, but 
if not make another apidlcatlon. 


White fipoU on imiUsIumI furniture, cauRod 
by liot diahes or alcohol, may be removed 
«e of aplrlta of campbor. 


To the experienced man tbe gas engiiie 
has a language of its ow*n which the man 
who runs it must at all times underatand, 
says Has Power. If he cannot do this then 
his experiences with tbe engine are going 
to be varied, but they won't be pleasant 
W'hen tbe engine is right and is, in conse¬ 
quence of being so, doing what Is right, 
the only sound it emits are such as are 
made up from the clicking of the valves, 
the inbulution of the air and the exhaust 
When tbe usual sounds are well under¬ 
stood, any unusnal ones will be promptly 
noticed and their cause located and re- 
inovcKl. Tbe trained ear is probably a bet¬ 
ter trouble detector than the eye. The best 
way to become acquainted with the natural 
sounds is to first operate or run the engine 
for a time, say from a half to an hour, 
free; without a load. 

It will be noticed that under no load, be¬ 
sides driving itself, if it is a hit-and-miss 
governor engine, it will produce an inhala¬ 
tion sound followed immediately by a loud 
exhaust report. If tbe governor is the least 
l»lt off or sluggish a second or third of this 
pair of sounds may follow in quick succes¬ 
sion. liut usually tbe first is followed by 
an intermission, w'hich is made up of a 
seri(*s of su<‘tion sounds at the end of the 
exhiiust pipe, if the governor serves to hold 
up the exhaust valve when no Impulse is 
nei*d(*<l. These suction or blowing sounds 
are due to the inhalation and expulsion of 
tbe air through Iht* exhaust pipe, at each 
movement of the piston, so long as tbe gov¬ 
ernor holds lip the exhaust valve. The 
moment this valve Is released a loud suction 
or Inhalation sound is again heard at tbe 
mouth of the receiving pipe, followed im- 
meiliately by the loud report at the end of 
the exhaust pipe, which i>nlr of sounds It 
the result of taking into and igniting the 
charge within the (*yUnder and exhantting 
t!*e burnt gases undt*r the pressure that re¬ 
mains in the cylinder at the time the ex- 
liaust valve opens. 

Now, if the inhalation sound at the re^ 
coiving pipe is heard and the loud exhtust 
report does not follow, the operator knows 
at onee that the charge taken during the 
inhalation w’ns not ignited or explodedk He 
knows there is a natural sound 
which slgulfles an abnormal eondltiar 
reasons. If the charge len*t exnl^ 
not? Did the geesHne Ceil tr 
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the profy^r mixture? or did it overcharge 
the air? or was the mixture right and did 
the battery fail to make a spark? or if 
proper mixture and spark were both pres¬ 
ent, is there a leak of sufficient gravity 
through the valve or around the piston, by 
the packing rings, to allow practically all 
of the charge to escape before the spark Is 
made? 

The absence of a natural sound produc¬ 
tion will often point out an abnormal con¬ 
dition as readily as the presence of an un¬ 
natural one will. A careful operator notices 
all of these things. None of them escapes 
his ears so long as he is within hearing dis¬ 
tance of his engine. To him the absence 
of one natural sound is the letter that mis¬ 
spells the two words, successful operation, 
consequently the importance of being able 
to detect the absence of the natural sounds. 
To know them is the only sure way to no¬ 
tice their absence. 

The frequency of the exhaust reports in¬ 
crease as the engine is put under a load. 
And the heavier the load the more fre¬ 
quent the reports, until a full load is 
reached. A trained operator can be away 
across the country and within hearing dis¬ 
tance of his engine, or rather the exhaust 
reports of It, and be able to say that the 
engine is running well and easily carrying 
its load, or that there is something wrong 
with it. 

Now, one of the common expressions of 
discontent the engine makes is pounding in 
the cylinder; and this usually occurs when 
the engine Is under a heavy load. The in¬ 
terior of the cylinder gets so hot that some 
burnt carbon or projecting point of iron 
becomes heated to the igniting point. This 
in connection with the heat generated by 
the compression pressure ignites the charge 
before the piston has completed its com¬ 
pression stroke. The result is a sudden 
conflict between the explosive and compres¬ 
sion forces. This sudden collision of forces 
causes a heavy pound in the cylinder. A 
loose flywheel causes a thump, usually at 
every Impulse the engine takes. Looseness 
at the wrist box causes a knock. A loose 
crosshead box usually causes a clatter. A 
knock once located around the connecting 
rod may be due to either the crosshead or 
wrist boxes being adjusted too tightly. One 
may be so tight as to lift and depress the 
'■“d at each revolution. Often a 
attar at the crosshead or wrist 
by simply loosening 
‘‘UK at the other end of 


the connecting rod from that where the 
knock is located. 

A flywheel loose on the shaft sometimes 
makes a rubbing sound, caused by some 
part of the circumference of the rim of the 
wheel rubbing at each revolution against 
some object near the engine. There is a 
barking or coughing noise at times from 
the cylinder, due to escape of the explosive 
force past the piston rings. This seldom 
occurs unless rings are badly worn or poorly 
fitted to the piston. Sometimes gummy oil 
will cause rings to stick in their grooves. 
A blowing noise just in advance of the ex¬ 
haust report at the mouth of the exhaust 
pipe indicates a leak at the exhaust valve. 


GASKETS FOR CYLINDER HEADS 


Cylinder head gaskets sometimes have a 
frayed or chewed appearance after being in 
use a short time, due to a breathing action 
or movement of the cylinder head outward, 
which actijn permits water to escape be¬ 
tween the gasket and head. 

If a gasket similar to the one shown at B 
in the illustration is made, treated to a 



Gaskets for Cylinder Heads 

coating of graphite and cylinder oil and In¬ 
serted in place, a water-tight joint will re¬ 
sult, says the National Engineer, even 
though the breathing action of the cylinder 
head continues. The method of applying the 
gasket is shown at A. 


Varnish should not be thinned with tur¬ 
pentine, says the Master Painter. It re¬ 
duces the gloss and if the turpentine has 
been adulterated with mineral oil Injures 
the varnish. 


Shop Notes for 1906 will be ready Decem¬ 
ber 1st Price, 50 cents. 
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A ROPE 5WIVEL FOR A WELL 
DRILLER 


HOW TO REMEDY A ««5QUBAKY** 
WHISTLE 


Take a 1^-in. ero8R and run a 1-in. nipple 
through from top to bottom. Screw 1%-ln. 
pipe in the top and saw off flush with cross 




for swivel Hurfac<‘. Screw two lock nuts 
or one old coupling on the top of the 1-In. 
nipple and a coupling on the bottom for a 
1-in. drill rod. Bend a piece of %-in. solid 
iron to the required shape for a ball and put 
the ( lids In the sides of the cross us shown 
in the liliistratlon.—Contributed by N. G. 
Hail, Parker, S. I). 


In a plant where the whisUe sqiieaked it 
was found that water settling in a coma 
of the piping (E in the sketch), canned the 
trouble. A plan of the old piping is ahown 
by the dotted lines in the sketch. To rem¬ 
edy the trouble two 45-degree eltiows 
and two nipples were used as shown ao that 
there was no pocket for the water to aeCtle 
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HANDY BOX RACK 


To Keep a Whistle from Sqaaaktag 


Any on(» who has a large and varied col- 
I(»ction (if small stuff such as nuts, bolts, 
screws, washers, i*tc., will find a handy 
nietlKKl of keeping them by 
using old cigar bo.ves. A 
lalsM should bo pasted on 
(•ach box naming the con¬ 
tents. Then bj- using long 
nails driven into the wail 
alK)ve the bench the box(»s 
can be arrang«»d In a con¬ 
venient ord(‘r. Th(» plan 
saves lK)th time and supplit's, 
lM»sides giving a greatly ini- 
prov(‘d appoji ranee to the 
place. 


A mixture of 1 part pitch, 1 part resin 
and 1 part plaster of parts is said to be a 
irwui cement for coating acid troughs. 


in, says the Practical Engineer. Others an¬ 
noyed in this way. niay, on inyestigation, 
be able to apply a like remedy. 


Weak sulphurie or hydrochloric acid In 
tin* proportion of one part of acid to six to 
ten parts of water Is excellent for remoy- 
ing efllor(‘S(‘<mce from artificial stone. Scrub 
the facing of the stone with the liquid 
tiioroughiy. 


To harden plaster of parts qulcklj, add 
I»owd(‘r(Hl alum to the plaster water. This 
is better than salt for the purpose. 


WE HAVE A PEOPOSmOH vnr 
ONE EEALLT AI-IV» ‘ i 
WP 

] 
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SHOP NOTES 


PSOPSR METHOD OF USING SANDPAPER. A HANDY CONCRETE FORMULA. 



Of a piece of mahogany or clean pine 
about 6%x3xl Inch make a rubber shaped 
as in Fig. 1 and glue 
a piece of sheet cork 
on the face of the rub¬ 
ber. Fold into three a 
piece of sandpaper 6 
inches wide and 10 
Us. 1 inches long and place 

the face of the rubber on the middle di¬ 
vision, the sand side of the paper being 
downwards. The rubber should be grasped 
firmly, the ends of the sandpaper being held 
oo its back and sides, as in Fig. 2, and then 

the work may 
proceed. This 
method Is rec¬ 
ommended by 
Fred T. Hodg¬ 
son in his 
New Hard¬ 
wood Finish¬ 
ing. 

Another 
method of 
making the 
rubber block 

is by glueing a piece of rubber belting to 
a piece of basswood, or a solid rubber about 
one inch thick may be used. 
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SOME GOOD PAINTS FOR STACKS AND 
BOILER FRONTS. 


A good paint for this purpose is asphaltum 
cut down with turpentine to the right con¬ 
sistency; coal tar mixed with graphite and 
thinned with turpentine is good, also. 

Steam pipe used for heating, says a cor- 
resrondent of the Engineer, should not be 
painted, but can be given a thin coat of 
lampblack and linseed oil, which will greatly 
improve its looks. 


A SIMPLE FIRE EXTINGUISHER. 


> fe Mtliifiilalier easily made and ready 
* ^ instant use consists of a 
wUeb is added three 
one-lialf pounds 
Uqiiid and 


There are a great many formulas and a 
great many estimates for the cost of con¬ 
crete, and here is another. A gentleman, 
who has had some experience, says that 
good concrete can be laid for about $2.00 
to $2.25 per yard. Cellar floors and side¬ 
walk can be laid down, furnishing every¬ 
thing for 12 to 14 cents per square foot 
super. Foundation work: One part of 
cement, three parts of plain sharp sand, six 
parts stone or broken brick so as to pass a 
2-in. ring, properly moistened will make a 
good strong foundation. 


THE BEST METHOD OF FASTENING GUY 
LOGS. 


In setting poles, says the American Tele¬ 
phone Journal, guy logs should be placed so 
as to offer the greatest resistance to the 
strain. The illustration shows the best 



Bast Method of Onylng 


method of doing this. To the guy log, B, are 
fastened two crosspieces as shown, the rod 
passing through the center of the log and 
fastened with a nut (Fig. A). Its position 
is clearly shown in the sketch. 


The quantity of pure platinum produced 
in this country during 1903 was 110 ounces, 
valued at $2,080. This does not include $6,000 
worth of platinum reported as contained in 
slimes from copper ore from a Wyoming 
mine. This is an increase of 16 ounces over 
1902, but in 1901 the production was 1,,408 
ounces of reflned metal. For two 
average price \jee\x 'pet wxaRfc* 
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USB OF MURIATIC ACID IN COPPERING 
STEEL OR IRON. 


A few drops of muriatic acid will make 
copperas take hold of the metal in copper¬ 
ing a surface of steel or iron to take scratch 
marks, even though the metal be oily. It 
is not necessary to wait for it to dry; mere¬ 
ly wipe off all surplus acid with a rag. 


DEVICE FOR CUTTING WOOD GUTTERS. 


Ordinarily gutters are cut on a rip saw 
with one saw and by turning the stock 
around. The machine for making wood gut¬ 
ters shown in the sketch is a device of a 
correspondent of the Wood-Worker and by 
means of it gutters can be cut* in Just half 
the usual time. 

It is a combination of two saws, one 



iipriglit and orn* horizontal, .so that the two 
cuts <*1111 1)0 made at one time. When a 
plank is 8tart(Hl all that Is neoessarj' in to 
return It, repeating the oi>eratlon. Each 
time the stock passes over the maehine one 
guttcT Is made, and the op<Tatlon Is (‘on- 
tinned until the plank is us(h 1 up, the only 
waste being the saw kerf and the comers. 
The same rig can be attached to n self- 
f<*ed rip saw and the stock fed by power. 


HOW TO CANVAS A BOARD CEILING. 


ffinvaalng a celling on which to 
the strips of canvas should first 
1 -,^ on the machine into a sheet the 

fbe ceiling, making each scam about 
> f says the Master Paiuter. The 
then be rolled on a pole and 
Ucked. 

be put on SO that all * 


tacks are on the inside and do not Miow. 
To do this unroll the cloth a foot beyond 
the first seam and have an aaalatant hold 
the roll back out of the way. Graq^ the 
seam betwen the thumb and linger and 
stretch the first strip and drive tacks one- 
fourth of an inch outside the stitches 
through both thicknesses of the cloth ss 
lapped together to make the seam. Proceed 
in this manner with each seam in its tom 
until the celling is covered, then stretch and 
tack across the other sides of the room. 
The side of the cloth which shows will be 
stretched clean and smooth and the quarter 
inch between the seam and the tack wUl let 
the cloth give and take as the boards shrink 
or swell and thus keep the cloth from sag¬ 
ging. This method of putting on cloth la 
called blind tacking. Unbleached muslin 
should be used. 


POLISH FOR HOT METAL. 


The following polish for hot metal it 
highly recommended by a correspondent of 
the Engineer: 

Take the ash of anthracite coal from 
under the grate bars and shake through a 
fine sieve, then use kerosene oil and mix 
into a good paste. Use any kind of cloth, 
and apply this to your cylinder heads and 
rub very hard. Always rub with the grain 
of metal so you will not scratch it Leave 
the paste on until dry, then use a dry cloth 
and polish it to suit your taste. 


TOOL BOX FOR MILLERS. 


For millers or in any trade where such 
tools as a claw hammer, tack hammer, belt 
punches, spring punches, screw driver, wire 
cutter and any number of other small tools 
are in constant demand the tool box shown 
In the sketch is especially handy, as the full 
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ECONOMICAl, METHOD OF GETTING UP FIRST THING TO DO IN CASE OF ACCI- 
STEAM IN AN EXTRA BOILER. DENT. 


Starting up an extra boiler a couple of 
times a week for a few hours only natur¬ 
ally would consume a great quantity of coal 
to get up steam from cold water. A corre¬ 
spondent of Power who faced this difficulty 
tells how he got around it and had a supply 
of hot water ready for emergencies also, be 
says: 

•T put a tee on the blow-off pipe and took 
a branch to the suctioii of my boiler feed 
pump, and before starting up would cir¬ 
culate that water in the boiler through my 
feed water heater into the front head of 
the boiler and back again for about an hour, 
thus warming the water up with the ex¬ 
haust steam from the engines. This also 
preyented sudden strains on the boiler, due 
to getting steam up quickly from cold 
water.” 

HOW TO SLING A BARREL. 

It is sometimes necessary to sling a bar¬ 
rel containing small castings and liquids and 
with both heads on it is an easy job, says 
the American Machinist, but with one head 


Keep cool. Summon a surgeon at once. 
Send a written message, describing the acci¬ 
dent and injury, if possible, in order that 
the surgeon may know what instruments 
and remedies to bring. 

Remove the patient to a quiet, airy place, 
where the temperature is comfortable, but 
never to an engine room, and keep by¬ 
standers at a distance. Handle the patient 
quietly and gently. 

Arrange the injured person’s body in a 
comfortable position; injuries to the head 
require that the head be raised higher than 
the level of the body; when practical, lay the 
patient on his back with the limbs straight¬ 
ened out in their usual natural position. 
Unless the head be Injured, have the head 
on the same level as the body. Loosen the 
collar, waistband and belts. If the patient 
should be faint have his head rather lower 
than his feet. If the arm or leg be injured, 
it may be slightly raised and laid on a 
cushion or pillow. 

Watch carefully, if unconscious. 

If vomiting occurs, turn the patient’s 
body on one side with the head low, so that 
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irodmaii bandies it very the matter vomited may not go into the 
a. great deal of rope lungs. 

shows how it may If a wound be discovered in a part cov- 
■Uag In the ered by the clothing, cut the clothing in the 
Apam. Only remove sufficient 
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uncover and Inspect the wound. In case of 
burns, i)our lukewarm water (containing a 
little baking soda over the elotliing before 
attempting to remove it. All wounds should 
bo covered and dressed as quickly us possi¬ 
ble. If a severe bleeding should occur, see 
that this is stopped, if possible, before the 
wound is finally dressed. Do not touch the 
wounds with the hands either during ex¬ 
amination or w'hile applying dressings, un¬ 
less they have been previously made surgi¬ 
cally clean. After dressing a wound, do no 
more to the patient unless necessary to re¬ 
store him to consciousness or relieve faint¬ 
ness. 

If suffering from shock, place him In a 
comfortable position and await the arrival 
of the surgeon. 


CLEANING CLOGGED PIPES. 


The device shown in the sketch is a tool 
used by a (?orresi>ondeiit of Iloniestic Engi¬ 
neering for cleaning pipes which have bi»- 
come clogged by a deposit of mud. 

The tool is made up of a solid bolt of 
iron, with a conical-shaped bead. A, the 



point being moderately sharp for driving 
W’lth a maliet. Washers, B, of not more 
than 2^1 inches diamet(cr are slipped over 
the bolt and kept in position by sle(*ves (D) 
cut from gas pipe slightly larg«*r than the 
shank of the Imit. Not l(css than four holes 
should be bortnl in (»ach wash(‘r. as at K. to 
let the wat(*r pass and carry out the mud 
cut loo.se by the cleaner. 

If the Joints are properly made up the %• 
inch pipe is best, a.s It does not weigh as 
mu(*h as tlx^ l ineli and two or tliree men 
can handle more feet wlien (‘leaning. Bolt 
A slmuld be about 2 iin-ljes betw(‘(»n IhmkI 
and the coupling; this (‘iiabl(\s one to ham- 
m(*r loose if the cl(*auer should beiroine 
fastened. 

To oi>erate, take tin* tool and Insert at 
the discharge end of the pipe. First con¬ 
nect on bmgth of pipe, shove and pull un¬ 
til this length gets too short, tln*n add an¬ 
other, and 80 on up to the limit of your 
power. With four men over 300 feet in a 


stretch can be cleaned. Then draw out 
your cleaner, measure along your pipe line 
to point it reached, dig ont two or three 
l(*ngtb8, cut the coupling nearest the dis- 
cliurgo, raise the pipe gradually until the 
free cud is above the trench, add a length 
so as to carry the water away from yoor 
pit; then start and work your cleaner aa at 
first, and repeat until the entire line li 
clean. Bear in mind that each time yoa 
cut your pipe the water must be cut off 
until you are ready to start the cleaner; 
never attempt to use It until the water le 
flowing. 


REPAIR FOR A CUT JOUSHAL. 


For a hot brass in a , locomotive that hii 
cut the axle the following method of treat¬ 
ment is recommended by one of our read¬ 
ers, Harry A. Tradsham, foreman of the 
Canada Eastern Ry. shops at Gibson, N. B.. 
Canada. He says: 

Remove the brass and tin it all over the 
w'eariiig surface and then drop little daube 
of solder all over the tinned surface. This 
will be found a sure cure for a badly cut 
Journal. 


SETTING POLES IN SOFT GSOUHD. 


An excellent method of setting poles In 
soft ground without sinking them In la given 
by the American Telephone JoumaL It 
says; 

Set the pole in a concrete envelop com- 
posc*d of rubble; one part cement, two parts 
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sjind, and four parts stone. To the bottom 
of the i>ole a platform should be attached, 
ns shown in the figure. This ellmlnatea all 
possibilltli>s of the pole sinking and at the 
same time the use of the concrete acc ura a u 
foundation w’hich has a great ^ 

Htttbillty. 




m 


SOME PIPE PROBLEMS SOLVED. 


The following kinks, which may be of 
practical benefit to other workmen, were 
given by T. F. McMackin in the Engineer: 
Fig. 1 represents a difflcuit Job of pipe- 



fitting recently done on some boilers in¬ 
stalled in New York. The boilers were 
divided into two sections or batteries, one 
section' being placed in a vault or fire-room 
directly under the sidewalk, and contained 
two boilers, one placed on the right of the 
building. The boiler on the left had Just 
been installed and the steam cut off from 
that side of the building, the main being 
kept hot from the boiler on the right, which 
made it necessary to make connections 
after 12 o’clock Saturday night 
The mains were 4 inches in diameter and 



carried cast-iron fittings, the openings be¬ 
tween the two tees being only 16 inches 
apnrt; as shown* In this instance we had 
io BfiiA in a 4*lnch valve, the 4-incb fianges 
fiecnssary . nipples. All kinds of 


short nipples were tried and discarded. The 
piece containing the valve was made up on 
the fioor several times, but without success, 
l)ecause both pipes were immovable and 
could not be sprung 1-16 of an inch. The 
valve measured 7 inches, the fianges 2 
inches, and the three nipples IVj inches. 
Finally we made up the two halves on the 
fioor, and by means of a crowbar and sev¬ 
eral blocks of wood we managed to force 
them into place. 

Fig. 2 represents a supporting column for 
carrying a steam main between two hot¬ 
houses. The distance between the two 
liouses was 15 feet. The column or stand is 
composed of pipe and fittings and an ordi¬ 
nary pipe-hanger. The main is 6-lnch pipe. 

In order to render the column secure, a 



hole 2 feet deep was dug and a foundation 
built by first imbedding broken stone in 
cement, and laying on this brick in cement. 
After placing the fiange, the whole was cov¬ 
ered with cement, which was heaped up 
cone shaped around the 2-inch pipe as 
shown. 

An improvised pipe-hanger is shown in 
Fig. 3. This is made by beating and bend¬ 
ing a piece of %-lnch wrought iron or steel 
about 3 feet long to fit over the I-beam and 
bending the lower end to receive the pipe. 
This is a simple and very good banger for 
temporary use. 


CEMENT FOR CLOSING LEAKS IN IRON 
PIPE. 


The following formula is good for this 
purpose, but must be used as soon as mixed 
and rammed tightly into the Joint or leak: 

Five lb. coarsely powdered Iron borings, 
2 oz. powdered sal ammoniac, 1 oz. sul¬ 
phur, and enough water to moisten. This 
cement hardens rapidly. However, the sul¬ 
phur may be left out and it will set 
more firmly, b\xl ^ 
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KEYS POE SHAFTS. 


fleme Common Errors Wliich Should Be Avoided 


Ke 3*8 for soniriiig pulloyn, liubs, gears, 
flunges and kindred work on shafting are of 
several kinds: There are the flat kej’s, the 
round koj’s, the oval keys, the oblong keys 
and even threaded keys. The flat keys are 
In use for crank shafts of engines, large* 
sized gears, while the stiuare key is found 
111 use in machine work rw 4 uiring extra ac¬ 
curate fitting. The illustrations given will 
assist in distinguishing the different t^'pes 
of strut and feathered keys as found in 
cverj’-day service in shops, mills and gen¬ 
eral manufacturing establishments where 
modern iiH^chanisms are employed. 

Figure 1 is the deep setting square key; 

* Fig. 2 the flat key; Fig. 3 the diamond- 
shaped key and Fig. 4 the round key; Fig. 
6 shows the setting of the square key as at 
A. It is calculaUHl that the sides of the key 
will sink e<iually into either part of the 
union. Th(*se 8<iuare keys can be made to 
take a very firm grip if tapered right, so as 
to drive home to the ke 3 ’wa 3 ’. The oval or 
partly rounded form of key at B, Fig. 6, is 
suitable only in spivial cases. The ex- 
treinel 3 ' accurate adjustments of fine me¬ 
chanical motions cannot be made with this 
ke 3 ’, unless the work of the parts is light. 
The key serves for common purpo.se8 in light 
service, howt‘v<T, and may he found in use 
quite fn*quentl 3 ’. The diamond-shaped key 
is not often used. This is shown at C, Fig. 
7. The round key is goo<l enough when the 
parts an* of such nature that a true hole 
may be drllbnl. Otherwise the ke 3 ' will 
wobble In an untrue seat and soon loosen 
and fall out. This kt‘ 3 ' is usikI sometimes 
with a threaded shaft, the hole being tapped 
accordingly. 

Sliding Ke 3 ’S. 

The sliding f(*nther is commonly utilized 
for bearings which are re<iuired to move 
from one sid4* to the other in specific work, 
such as is re<iuired In the cast* of a clutch. 
This form of key is also us<m 1 for spindles 
for drilling imudilnes in whi<‘h the shafts 
t)r tlu* boss(‘s move. The feather is loose In 
one seat or the other. Often we find that 
the combination is made with one kc 3 ' only. 
In oth<*r cases the double key H 3 'stein is 
usisl, thereby distributing the service. The 
feathennl key is shown at Fig. 9. This key 
is not only useful for this purpose, but is 
the kind employed freely in the set unions 
and other types of key connections. Figure 


10 illustrates another combination some¬ 
times seen in shops and mills. This in¬ 
volves the use of two keys, each made alike, 
with edges binding one uiK>n the other, and 
fitted to the coupling, flange, gear or wheel 
1 ) 3 ’ driving one key at a time each from its 
own side. The ke 3’8 thereby bind in the 
center of the work, and usually quite a sub¬ 
stantial grip is afforded on the parts. 

Hie Tapered Key Seat. 

It is essential that the key way be accurate 
in proportions. Key systems often fall be¬ 
cause of the fact that the key seat is un¬ 
true. Sometimes the seat Is made smaller 
at one end than the other, with the inten¬ 
tion of using a straight key. Through error, 
a beveled key is driven in, with the result 
that the parts bind Incorrectly. The parts 
hold a little while and then work apart. 

Sometimes the seats are made with a 
dove-tail idea In mind, as suggested in Fig. 
11. This involves the use of a key sim¬ 
ilarly shaped, with the ‘'head” extended up 
into the key way of the opposite part. Then 
again some machinists employ a keyway of 
the type exhibited In Fig. 12 for the pur¬ 
pose of utilizing round keys. The round 
key Is driven home and, of course, presents 
a proportion of the key above the seat line, 
and this proportion is what grips in the 
round keyway of the opposing work. These 
specially forme<l keys are useful only in the 
particular cases in which they are em¬ 
ployed. 

Some Mistreatment of Keys. 

Figure 13 is n sketch of what one often 
notices in shops and power plants. It seems 
queer that this should be the case, but of¬ 
ten a really g(M)d man gets careless, and 
unthinkingly delivers a blow to the key he 
Is driving with such force that the collar or 
the hub is cracked as at E. The parts may 
cling together Indefinitely, even though frac- 
tun*<]. Then again the fact that the collar 
or hub is split, will cause the key to loosen 
and work its way out. Then a new collar 
must go on. Sometimes no collars are at 
band, then the fractured collar must be 
strengthened with a band of metal shrunk 
around it. The set screw is utilized in place 
of the key now and then. In Fig. 14 we 
show the set screw substituting the key. In 
certain instan(*es both the key and the set 
screw are used. 

The set screw point is arranged to contact 
with the key, and this serves to boU tto 
key in position. Fig. 16 is a secttonal ihalcl^ 
Ing of a combination giyen to UtaiMto 
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the carelessness of key insertion at times, supply produced beating, grating and wear- 
This error was observed in a first-class ing off of tbe metal. The arrangement bad 
shop. The parts were of such nature that to be taken apart and restored with proper 
the fastening key had to be driven through key-setting. 

the sleeves to the shaft, much as pins are In another case a patched collar was used 



need. The drawing shows tbe parts at the on a shaft, keyed ns in Fig. 16. A piece of 

center bearing where the oil hole is com- strap metal G was riveted over the open 

doeed by the point of the tapering parts. This developed a weakness in the. 
F. This combination ran well for collar, so that althow^h 

then the etiqKiing of the olV not retain a poaiU've \A\a era \3bfe 
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constantly worked free. The workman 
would drive the key home with a blow with 
the hammer now and then. This collar was 
substituted finally with a perfect one. A 
hollowed key is shown in Fig. 17. This was 
made for a large overshot water-wheel 
shaft of wood. The key itself Is constructed 
fiom hardwood, with the hollow fitted with 
a shaft of metal. Thus the big wooden hub 
of the overshot wheel Is secured to its shaft 
with a wooden key strengtheiuHl with a 
core of metal. The curved key seems to be 
a strange affair, still they may be found in 
use. Fig. 18 is a drawing of the snake-like 
pattern. This key cannot be driven. The 
seat for the key is modehnl out in both the 
shaft and the hub of the work to receive 
the curls, and the cuiicMl key is dropped into 
plac(‘. It Is curved likewise to suit the tron- 
ditions of the roundness of shaft and hub. 
Figure 19 Is a set scn*w made in key form. 
The key is made first. In rounded form, and 
then the threads are cut. This style of key 
Is practically a threaded shaft. 

“Machinist.” 


A NOVEL WAY OF BUSHING A FLY¬ 
WHEEL. 


Ill a certain shop, where I worked some 
time ago, I was ainu.scMl as well as interestiHl 
at a job they were doing, writes one of our 
readers. 

In one de])artinent of their works they 
had about a 22-lu>rsepf»wer steam engine, 
and f<»r sonic reason or other the foreman of 
the de|>arlinent waiitcil a heavier flywheel 
put on. Finally a little heavier one was 
found, being about feet in diameter, 

10 inch fare and 3-lnrh bore. The engine 
|•r;lIlk'«llafl was 2\-j inches in diameter, c»on- 
sc<|ueiitly it n^qulnHl a bushing V» Inch 
thick. 

'i’he job of making the bushing was given 
To the machine shop and within a few 
hours it was ready. The bushing was put 
into the flywheel, and the wheel sli|)p«Kl on 
to the shaft ami tight^-iUHl. (The foreman 
of the de])artment was standing wat<‘hing 
tlu* job without a word, as he had mdhing 
to say over the niaehinists.) Finally the 
engine was start<sl, and to the ineirs sur¬ 
prise the fact* <if the wheel rail out (*onsld- 
eraldy. 'I'hey at set aside to iiiuke new 
iuishiiigs, and In the meantime our foroinnn 
was gidting very angry over what he called 
a bum job and Is-sides the time lost In 
stopping the engine. 

looked for a warm time when they 
0 buBb it tbe BeGond timG* Bad gbb- 


talnly were not mistaken. When the ae^ 
ond bushing was finished and after consid- 
eruble time spent in getting the old one olL 
it was finally place<l on the engine again, 
ready to run. When the engine was started 
it ran out the same as the old one. They 
stood and w*atched it for a few minute^ 
imtil the boss got mad and told them to go 
back to their department, that he could do 
a better job with a rough sheet-iron bash¬ 
ing. The boys were rather offended at this 
and said he would never get It bushed to 

run true. “WeH,” said Mr.-, ‘Til bet any 

one of you $50 that I will take a rough 
slu^t-lron bushing and bush that wheel to 
make it run perfwtly true.” This seemed 
like a one-sided bet in favor of the boys, 
and they were overly-anxious to take it, and 
ngreiKl to do so. The boss gave them until 
next day to gt*t tbe money. The next day 
came, Imt no money w’as up by the boys, 
and the boss must have been in good ha- 
nior, for he went out to the machine shop 
and t(»ld the several machinists who bad 
helped on the job to come In and he would 
teach them something free of charge. 

He straightway set about and took a 
I)i(re of Vi-inch boiler plate and bent it 
around a shaft until it fitted tbe flywheel 
(this bushing was not turned on the out¬ 
side, luit left rough), he then put the fly- 
whetd on to the sliaft and started up. It no 
out ten times ns Imdly us tbe boys’ Job and, 
constMiuently, they all laughed. But alas! 
the job was not done yet, and he evidently 
had start* d it to see what they would say; 
at the same time lie knew it would be 
worse. He never said a word, but picked 
tip a piece of chalk, and while yet running 
mark*‘d tlu‘ wliccl where It was out. 
they stopped the engine lie took a fuller and. 
hy aid of a h*»!pcr striking, he caulked tbe 
side opposite to wh*>re it rau out, and by 
starting and sto|)pliig a few times to cbalk 
and true the wheel, he had done tbe Jnb 
witliin tliree-iiuartcrs of an hour after U 
was phi<‘e<l on tlie engine, and a more 
fectly running flywheel on an engine y®® 
never saw. 

Tills Job pnn'Kl very interesting to 
and 1 thought it was well done, and I trait 
it will liitert*st all who read it. N. N* 


The article “Trimming Are T^mpg ^ 
toiiiobllc,” aupenriiuc In oiir 
WUB ' 

Elec 

In 
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LAYING A COPPER ROOF. 


A copper roof laid with 140>lb. copper 
costs, Including material and labor, about 
$85 per square. Such a roof will last a 
long time. The Metal Worker gives excel¬ 
lent directions for the work. If a rib roof 
Is desired use dressed wood strips 2 in. 
square, with the strips 20 in. apart. The 
cuts show manner of turning the edges. 
The copper Is rolled out and 2% in. turned 
up square on each side, then ^ in. is turned 
in square toward the center of the sheet 



This edge Is then cleated at intervals of 
about 6 or 8 in. to the wood strip. A 
cap strip of copper, cut about 4 in. wide, 
is then locked onto the edges of the cop- 
per» covering the wood rib and hiding the 
cleats* No nails should be driven through 
the copper. The sketch. Fig. 1 , shows the 
melliod better than any written explanation. 

Whsllier put on with ribs, as above de- 
as Rka a standing seam roof, the 
nut together in rolls the 
^"•Cerable to use 
88-in. sheets, 
of copper, 
^ ribs are 
Oimd that 


there will be required to cover the space 
from the edge of one rib to the correspond¬ 
ing edge of the other rib, 4 in. for the cap, 
plus % in. on the top of the course, plus 
2 in. up against the rib, plus 18 in. to the 
next rib, plus 2 in. up, plus % In. out, or 
a total of 27 in. is required to cover 20 in., 
net. of space. 

A nice way of closing up the edges af¬ 
ter the caps are put on, and also of turning 
the same down slightly, is to take an ordi¬ 
nary seaming iron, such as is used on tin 
roofs, drill two holes through it on each 
side, holt on hardwood strips on each 
side, thick enough to raise the Iron to the 
desired height, and then have it channeled 
out on one edge to the desired bevel. Then, 
by running it along the seam, the edges 
can be closed tight with a mallet and turned 
down to the angle desired at the same time. 
This operation is shown in the sketch, 
Fig. 3. 


PUSH-GUYING TELEPHONE POLES. 


Sometimes in constructing telephone lines 
a pole is so located that it cannot be guyed 
directly to the ground, says the American 
Telephone Journal, and the guy wire must 



he taken across a road. If there is a tree 
convenient it may be attached to that, but 
if not it must be push-guyed, as shown In 
the sketch. 

The push guy, B, is a pole set so as to 
lean towards and against the pole carrying 
the wires and is firmly fastened to it near 
its top. The push guy thus serves to push 
the pole away from the direction of the 
strain of the wires. A method of guying a 
pole from a point near its butt by means 
of an anchor is shown at G, and D shows a 
“Y’* guy for heavy leads. 


TO LETTER ON CANVAS. 


In lettering on canvas, if the canvas Is 
first dampened with water, 'wXJX 

not spread, nor wVW M dry 
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BRAZING CAST IRON. 


Brazing: cast iron is no longer one of the 
things which cannot l>e done. On the con¬ 
trary, in the hands of an experienced work¬ 
man the results are extremely satisfactory. 
In places remote from sources of quick sup¬ 
ply the process is almost Invaluable. A 
(•orrespondent in the Blacksmith and 
Wheelwright tells his method. 

We take a hack saw and put into the 
broken parts like Fig. 1, then we put in 





Rfr* Fig. 2 

Brssliic OMt Iron 


a piece of steel like Fig. 2 to hold the parts 
in place while brazing, then place in the 
forge and apply the brazing compound. 
Powdennl borax will answer the purpose, 
but leaves more scale on than the brazing 
compounds. After the Iroii is healed to a 
bright red and the flux has flowinl over the 
Joints, apply the brazing spelter with an 
iron (one-fourth inch flatteniH] on one end 
will do) and heat until the brass flows 
freely over all parts of tlu» joint: then re¬ 
move fnun lire and let cool slowly. If 
plung<Hl In cold water while hot tlie suddcui 
contraction may spoil the brazing. We use 
a thrt‘e-burner gasedine brazing forge, and 
can do a much Ixdter job on it than can be 
done in an ordinary forge. There Is not as 
much danger of burning the Iron and one 
can always see wliat he Is doing, besides 
It makes a much cleaner Are than coal. 

We have successfully brazed brass cast¬ 
ings and some very difll(*ult Iron castings. 
We do a large amount of l>oIler work, such 
as relipping flues, etc., and braze all the 
flm^, making a niucli neater and stronger 
job than can be done In welding, and con¬ 
sider this forge as one- of the beat Inveat- 
4 a unlth can make, as many tinea it 


will save a thresherman or farmer a deity 
in the busy season. In snccessfolly bn» 
ing cast iron all grease should be removed 
and paint (if there is any) should be re¬ 
moved from the near joint 


AUTOMATIC ELECTRIC CZRCULAS SAW 
MILL. 


A man who owns a large plantation on 
the island of Sumatra has invented an auto¬ 
matic electric circular saw mill which is a 
great improvement in this line. 

Two kinds of mills have been fitted up— 
log saws and resaws and in both the saw 
is fed along the log instead of feeding the 
log to the saw. In the log saw mill an Iron 
track is made fast to the middle line of the 
log by means of clamps extending down to 
grip the center of the log. A carriage bear¬ 
ing a small electric motor runs on this track 
and on the tinder carriage is a cross carriage 
which can be rotated about a vertical axis 
by means of a handwheel and a screw. This 
cross carriage bears the principal motor 
that carries the saw. The small motor feeds 
the carriage along the track and the large 
motor runs the saw through the wood during 
the cut. By means of the cross carriage or 
slide the saw can be fed across the log the 
width of the board to be cut plus the kerf 
and by turning the carriage on the verticti 
axis the saw can l>c turned 90 degs. about 
the axis ami makes a cut in the reverse direc¬ 
tion at the sniuo speed as in the first cat 
This avoids shock at the reversing points 
and also saves time. 

“The resaw,” says a correspondent of the 
Woo<l-Worker wlio saw the invention to 
operation, "is lighter and more simple. The 
ha Iks or planks are laid on round wooden 
supi)orts and pil(‘d up to the maximiUD 
h(‘igl)t of om* foot. The planks are clamped 
together. The track and carriage are tM 
set oil the pile and fastened thereto by clamp 
bolts at the ends.” 

Power can be brought any distance to the 
machine by insulut<Hl wires, in this InstUMe 
it was brought a distance of 3250 yds. sad 
for small logs GO !i. p. was required. 

Twenty-eight-iiich logs can be cot bj * 
s:iw G ft. in illaineter. For logs laiger 
this a cut is made to the deptii ^ ** 
can handle and the saw is than 
dogs. nl»out its ■ 
tlie opposite 
be the oln 
for a IV 
qi— 


289 


MEASURING WASTE HEAT FROM GAS 
ENGINES. 

A method of measuring waste heat car¬ 
ried off in the exhaust from gas engines 
consists of a calorimeter mounted in the 
course of the exhaust gases, close to the 
engine, in which the gases are cooled by jets 



TO MUFFLER 


ICathod of IfoamuriBC Waoto Heat from Oae aaclaes 

of water in such a way that the temperature 
of the entering and outflowing water can 
be readily ascertained. A very simple form 
of this device is shown in the sketch by 
means of which the gases from a 10-hp. 
engine were cooled to 107 deg. F. 

The calorlflc value of the gas supplied to 
the engine was determined and its quantity 
measured, while the Indicated horsepower, 
the rise in temperature of the circulating 
water, and the heat carried off in the ex¬ 
haust were observed. The engine had a 
cylinder 7 in. in diameter, and a stroke of 
15 in., and ran at 250 revolutions per 
minute. 

The results showed that the jacket water 
carried off 82 per cent of the heat energy 
siqtplieil to the engine, the exhaust gases 
save up 84.6 per cent to the calorimeter and 
—uy. 1.5 per cent to the chimney, 
work amounted to 26 per 
•w. leaving 6 per cent 
«eratnre of the 
F. in the 
it WM at 


horsepower was 14.2. The missing 6 per 
cent was mainly attributable to radiation 
and conduction from the engine. 

RECIPES FOR POLISHING BRASS. 

Three parts oxalic acid dissolved in 40 
parts hot water; add 100 parts powdered 
pumice stone, 2 parts oil of turpentine, 12 
parts soft soap and 12 parts fat oil. 

Or: Four oz. rottenstone, 1 oz. oxalic 
acid in fine powder, 1% oz. sweet oil, enough 
turpentine to make a paste. 

SIMPLE METHOD OF WINDING COIL 
SPRINGS. 

Coil springs of any pitch and of wire up 
to % inch in diameter may be wound by 
the simple device shown in the illustration, 
says a correspondent of the American 
Machinist. Make a winding mandrel of a 
piece of Iron rod about 1-32 inch smaller 
than the inside diameter of the spring is 
to be. Bend a crank on one end and drill a 
hole for a wire inlet. Near the other end 
clamp two softwood blocks in the vise with 
the mandrel in position, small hole up. In¬ 
sert the wire and turn the crank. 

The pitch can be regulated by holding 
the wire at the proper angle. When the 



Winding • OoH Bprlnff. 


spring reaches the outside of the blocks it 
has cut grooves in the wood corresponding 
to the pitch of the spring. On short springs 
the pitch can be duplicated, or a spring can 
be made of any length by opening the vise 
slightly, pulling back the mandrel and 
clamping the spring to the mandrel with a 
lathe dog. Springs made In 
quire a good ipoYi&\u 
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A TABLE OF PRINCIPAL ALLOTS. 


A combination of^inc and copper makes 
bell metal. 

A combination of copper and tin makes 
bronze metal. 

A combination of antimony, tin, copper 
and bismuth makes britannia metal. 

A combination of copper and tin makes 
cannon metal. 

A combination of copper and zinc makes 
Dutch gold. 

A combination of chopper, nickel and zinc, 
with sometimes a little iron and tin, makes 
Clerman silver. 

A combination of gold and copper makes 
standard gold. 

A combination of gold, copper and silver, 
makes old standard gold. 

A combination of tin and copper makes 
gun metal. 

A combination of copper and zinc makes 
mosaic gold. 

A combination of tin and lead makes 
pewter. 

A combination of lead and a little arsenic, 
makes sheet metal. 

A combination of silver and copper makes 
standard silver. 

A combination of tin and lead makes 
solder. 

A combination of lead and antimony 
makes type metal. 

A combination of copper and arsenic 
makes white copper. 


WHY FLYWHEELS BURST. 


A simple explanation of the operation of 
a flywheel in bursting appears e<litorially 
In Page’s Weekly, London, ns follows: The 
tension upon the rim of a n»volvlng wheel 
augments as the square of the velocity—that 
is to say. supposing for the moment that we 
had a wheel with a rim a f«H)t square, re¬ 
volving at the rate of 100 feet per se<*ond— 
the material being cast-iron—the total re- 
soIvchI forces tending to tear the rim asunder 
would bo, say 144.000 imunds. Now, imag¬ 
ine this velocity to be lncream»d by the fnll- 
iin* of the governor to act, or otherwise*, to 
l.Vl fi^et per second, or one and a half times 
as fast as before—a perfectly possible case 
arid we have 324.000 pounds to deal with. 
fy.iiMe the original HiHM‘d, and we have 

fiminds. 

f/me more fact nliout our hypothetical 
rsbf/Ffc we turn these flgures to ac- 
:!%wposIng the wheel to break HD 
gUmm doe to the last-named wgi^ 


—200 feet per second^there is energy resi¬ 
dent in that rim sufficient to project any 
part of It which might happen to be dis¬ 
charged vertically 600 feet into the air. 
This will give some Idea of the potential 
force lying dormant in a flywheel. A well- 
known American writer who has made this 
subject his specialty, thus records his opin¬ 
ion: ‘*A flywheel is Just as dangerous as 
a boiler, and should be subject to Infec¬ 
tion in like manner. The time to investigate 
a flywheel is during Its lifetlme« and the 
one to investigate it is a trained inspector, 
who can pronounce intelligently on Its 
safety, or condemn it if dangerous.** 

The bursting speed of a solid cast-iron 
rim—i. e., without Joints and free ffom con¬ 
traction stresses, is about 426 feet per sec¬ 
ond. If the rim be built up of several parts, 
the sectional area at the Joints may be re¬ 
duced by recessing for dowels or cramps, to 
an extent which at once lessens its ultimate 
strength by one-half. It is too much to ex¬ 
pect the joints to be of equal strength with 
the solid metal, but in proportioning the 
relative sc'jtional areas of cast-iron rim and 
steel bolts or cramps it is not difficult to 
arrange them inversely as their respective 
tensile strengths, and so obtain the maxi¬ 
mum efficiency. 

Wheels with deep rims should never be 
Joined by internal flanges and bolts; centri¬ 
fugal force tends to open the Joint and bring 
a leverage to bear upon the bolts which may 
be as much as four to 
one, compared with the 
same bolts in dixect 
tension. 

In the case of thtn- 
riinmed wheels, as rope 
or belt pulleys, for example, where internal 
flanges are almost a necessity, this leverage 
Is not nearly so pronounced, but still it ex¬ 
ists. and should l>e taken into account 
Kaeb riiii-seetion of a wheel, built up 
segments with the Joints midway betweea 
the arms. Is in the condition of a beam of 
ported at the ends, and uniformly a tr ew ai 
The inuxiniuin liending moment ocean, of 
course, at the cimtre of the beam, and eoo- 
sequcntly the joint is in the least favonble 
position i>oBsible. It should be either at th> 
arm or as near to it as practfeable. 

Inasm 
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PISTON RINGS. 


A correepondent to the National Engineer 
writes as follows regarding the develop¬ 
ment of piston rings, and the advantage of 
steel packing rings over cast-iron rings: 

Many years ago railroad master mechan¬ 
ics employed spring steel packing rings in 
the cylinders of locomotives, and at first 
they thought they had a good thing. The 
piston consisted of a spider, a follower, a 
spring steel bnll-ring set out by three ellip¬ 
tic springs and two spring steel packing 
rings. The packing wore down very 
rapidly and the engineers were con¬ 
tinually complaining of **blowing” pistons, 
which necessitated constant setting out 
of the packing. After some time the 
use of steel rings was abandoned, and bab¬ 
bitted brass packing rings substituted for 
them, the same spider, etc., being retained. 
This packing gave better satisfaction than 
the steel rings, but still it did not com¬ 
pletely fill the bill, since the engineers still 
complained of **blowing” pistons. Later 
on a man named Dunbar invented a steam 
packing. This packing was made entirely 
of cast iron, and consisted of a large num¬ 
ber of segments of a circle, and it was set 
out by the action of the steam in the cyl¬ 
inder. This packing was durable and gave 
most excellent satisfaction, but there was 
one objection to it, and only one, but a 
serious one—it was entirely too expensive to 
make and fit in the different sized cylinders. 
After a time a man named Stevenson in¬ 
vented a substitute for Dunbar packing. 
Stevenson packing consisted of a cast-iron 
solid bull-ring—that is, the ring was not 
cut acrosa—and two cast-iron packing 
rings. The bull-ring was centered on the 
piston and then pinched in place by the 
follower. The packing rings were cut across 
diagonally, and they were set out by their 
own tension. This packing was cheap to 
make and gave the best of satisfaction. 
After a time master mechanics came to the 
conclnsion that they could very well dis¬ 
pense with Stevenson’s bull-ring and fol¬ 
lower while, retaining his cast-iron packing 
ilngg. This led to the adoption of the 
OMwd sand nleton with two grooves sunk in 
packing rings, which, as in 
set out by their own 
■namnent makes the 
m ever put into a 
4ng*steel con- 
. while the 
owtains 


ZV 2 per cent of carbon. Thus it will be 
seen that the packing rings when made of 
spring-steel—the softer metal—will wear 
down very rapidly. 


TO PREVENT WATER FROM FREEZING. 


A fire insurance company in one of its 
reports calls attention to the use of chloride 
of calcium in small quantity at little cost 
in buckets and pails where the water may 
freeze in very cold weather. This material 
can be had on a large scale. It tends not 
only to prevent freezing but in a certain 
measure acts like salt in preserving tho 
water from deterioration. 


FISHING TOOLS FOR USE IN DEEP 
WELLS. 


The Job of fishing broken rods from deep 
wells has occasioned many a man no end 
of trouble and loss of time. A correspondent 
of Power has devised a tool for fishing 
for rods and another for pipes which he 
used successfully for this purpose. Ho 
says: 

‘T had a 4-in. pipe 21 ft. long drop to the 
bottom of my 300-ft. well, wedging itself 
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In a tapered hole. It had a coupling on 
the lower end and it was no easy matter 
to pull it. Having broken several tools, I 
designed this one which did the trick, stand¬ 
ing a pressure of about 25 tons on the 
Jacks before it loosened. You will see I 
have applied the same method for lifting 
rods. I use different sizeil bushings for 
various sized rods. The pawl works against 
a bearing in the carrier and has an oblong 
hole so as to relieve the shearing strain 
on the rivet The ring on one tool and 
the bushing on the other are the fulcrum 
for the pawls to rest on. 


POWER REQUIRED FOR AIR LIFT. 


The following data may be of interest to 
readers who have to deal with the air lift, 
says A. H. Goff of Roswell, X. M., in the 
Engim^er. For the proper working of an 
air lift a certain amount of submergence is 
necessary. For the most economical and 
efficient n^sults a submergence of 60 per 
cent should be used. That Is. 60 per cent 

RATIO (F WATER TO AIR RTEQUIRED. 


For Lifts Not 
KzcoeoinR 

Z5 foet toK. of air to 1 of water 

AO feet vol5. of air to I of water 

7.*^ feel 4‘, ToU. of air to I of water 

l<n feet ♦* vols. of air to 1 of water 

12S feet 7', vois. of air to 1 of water 

iriO feet !i Tols. of air to 1 of water 

17r» feet 10 Toi*. of air to I of water 

200 font 12 vols. of air to 1 of water 


VOLUME OF FREE AIR, AIR PRESSURE, SUB¬ 
MERGENCE AND HORSETOWER. 


Lift 

Ft. 

o 

a 

M 

«/ 

s 

V 

k 

9 

2 

& 

a 

w 

< 

Free air per 
min 

Cu. ft. per gal. 

& 

Ou 

n 

ZT) 

:« 

17 

0 3 

O^OIM 

M) 

7.% 

Xi 

0 4 

0 0126 

7r> 

113 

49 

0 a 

0 nK» 

m 

ISO 

(i:> 

0 H 

0 1320 


1K8 

K2 

1 () 

0.1910 

m 

yr. 

m 

1 2 

0 2.‘44 

I7:i 

2itt 

iir> 

1 4 

0 3i:)0 

‘JflO 

:«)0 


1 li 

0 .'{MOH 


of the total Icimth of tlu* water dist-harge 
pipt^ shtiiild be bchiw tin* water It'vcl in the 
wt*ll wln‘ii pnnipcd to its full i-apacity. For 
instance, let us assunii* that in a well 200 
ftM>t d«‘ep when piiinping the water sinks to 
40 ft*et below tht‘ surface «if the grtiund, 
anti it is deslrt'tl to lift the water 20 ftM*t 
iiliove tht‘ surface of the ground. This gives 
n^tli of pipe 60 feet to the water level 


in the well, and, as this does not Inclnde 
the submerged part of the pipe it Is only 
40 per cent of the total length of water dis¬ 
charge pipe, the total length will, therefore, 
be 60 feet plus times 60 or 90 feet sub¬ 
mergence, making a total length of 150 feet 
of water discharge pipe. 

It is not safe, unless under very favor¬ 
able conditions, to figure on raising the 
water by the air lift system more than 200 
feet above the lowest water level in the 
well. Nor is it always safe to extend the 
horizontal discharge more than 500 feet, as 
the air lift is not adapted to pumping hori¬ 
zontally to any great distance, unless re¬ 
inforced by a pnefimatic direct pressure 
pump, or an ordinary piston pump. Either 
of which, however, could be operated by 
compressed air from the same pipe that 
supplies the well. 

Suppose, for Instance, that it is desired 
to lift 120 gallons of water 100 feet high per 
minute. It will be seen by the above table 
that this will require 150 feet submergence, 
thus making 250 feet of water discharge 
pipe, 65 pounds air pressure, 96 cubic feet 
of free air per minute and a compressor de¬ 
veloping 15.84 horsepower. 


GOOD ARRANGEMENT OF BOILER FEED 
AND BLOW-OFF. 


A very satisfactory arrangement of an in¬ 
ternal fiMHl pipe and a blow-off connection 
is shown in the accompanying sketch. The 
pipe, wlilcb Is larger than Is generally used, 
makes a circuit of the lioiler. entering at 
about the water line at the front head and 



BOILER FEED AND BLOW-OFF ARRANGCICgNT. 


terminating in a pan. the top of which is 
levrl with tin* water lino. The feed water 
passes slowly tlirongh the pipe and Is 
heated «‘n(iiigh to }irecipitate much of the 
scahvforining matter. W!n*n the blow-off 
is opeiHMl, says a I'orrespondent of Power, 
it is surprising to see tlie amount of iQIld 
that will lie blown out. 


Round volumes of Popular Mrrhanlfff. 
limited number, fS.OO. 
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TO MAKE BLUEPRINTS BROWN. 


YouDg as well as older photographers may 
be interested In learning how to make blue¬ 
prints turn brown. The method is simple. 
Dissolve a piece of caustic soda the size of a 
kernel of com in about five ounces of water. 
Immerse the blueprint in this till the print 
changes to an orange yellow. Then wash 
the print thoroughly in a bath composed of 
a heaping teaspoonful of tannic acid dis¬ 
solved in eight ounces of water. You may 
leave the print in this mixture till it has 
become the desired tint of brown, after 
which thoroughly wash the print and allow 
it to dry slowly. 


HOW TO BUILD A STOCK CART. 


Any farmer can make his own stock cart 
after the manner of the one shown in the 
illustration and will find it a great conven¬ 
ience whether he has much stock or not. 

The cart has a drop axle (A) worked 
over at a blacksmith forge from two dis¬ 
carded buggy axles. It should be left 
standard track width and have pieces 1 
ft. long inserted near the stubs at each 
end to form the drop. This is to bring the 
bed nearer the ground. The bed can be 
made of any lumber about the farm and 
should be Just the width to fit into the axle 


making the front end-gate and cart han¬ 
dle detachable, this “rigging” can be 
wheeled up to the rear of a wagon and 
used for a chute in loading hogs or sheep. 


DEVICE FOR TRXnNG COLLECTOR RINGS. 


'fhe machine shown in the sketch was 
fitted up by a correspondent of the Engineer, 
for truing up badly worn cast-iron rings on 





Maehine fbr Trainff OoUMtor Uinsa 



A Mandj Stook Oart 


and 5 ft. in length, and bolted to the axle 
near the middle of the bed. Bolt a cart 
handle on the front and fit the rear with 
two doors and a strong latch. Mount the 
whole on wheels and, according to a cor¬ 
respondent of the Ohio Farmer, you will 
have a “stock chariot” which cannot be 
surpassed. 

This cart can be readily backed up, when 
mounted upon wheels, to any pen, the rear- 
end dropped to the ground, doors closed 
Debiiidy the cart attached to the rear of any 
etiher Tehicle, and the animals transported 
miles as desired^ with ease. By 


a G. E. compensated revolving field alter¬ 
nator. He describes its operation as follows: 

The emery wheel is passed across the rings 
while the machine is running slowly. The 
wheel is run at a speed of 3000 revolutions 
per minute by a small motor. It puts the 
rings in fine shape and saves taking the 
head to a machine shop. Then, too, while 
turning the rings they are liable to get out 
of place. Strips bolt^ in where the brush- 
holder is taken off and the rig clamped to 
the bolt by two screws, the bottom of the 
casting being split to insure a tight grip, 
will serve the purpose. 


Very few people can draw two different 
pictures simultaneously, but an English¬ 
man, Sir Edward Landseer, recently proved 
that he could. With the right hand he 
drew the profile of a stag’s head with ant¬ 
lers, complete, while with the left he drew 
a horse’s head. One drawing was as good 
as the other and the acts of draftsmanship 
did not alternate. 






Sft4 


Tables Sbowin|( tbe Percenta|(e of Cotton* bjr 
Weight* on Magnet Wires of Various Sises 


TKeM ValiMtble Tables, WKicH We Have Not 

In Print, are Contribnted br W« S« Hoi 


RBCTANGUI4AR WIRBS* 


Single Wound. 


Slse. 

xno X .060 . 

Pelct 

Sixe. 

-r 

028 


Per Ct. 
.0175 

81ie. 

,350 X .090. 

• 

Peret 

.074 X .066. 

.0175 

.232 


.020. 


.022 

.355 X .075. 



.090 X .054. 

.017 

.240 


.075. 


.on 

.355 X .120. 



.002 X .050. 


550 


07.*» 


.on 

.960 X .100. 


-OOfT 

.095 X .075. 

.013 

.260 


.064. 


.0105 

..300 X .105. 


.0083 

.100 X .050. 


.270 


.070. 


.010 

.360 X .110. 


.. .. on* 

.100 X .065. 


.280 


.062. 


.0105 

.370 X .064. 



.100 X .074. 

.013 

.280 


.005. 


.007 

.,375 X. 075. 


.0085 

.100 X .080. 

.0115 

.;ioo 


.080. 


. (MW 

.375 X. 090. 


.006 

.105 X .000. 

.on 

..300 


.110. 



..380 X .065. 


.0005 

.122 X .005 . 

. 010 

JUO 


060. 


.012 

..390 X .110. 


000 

.125 X .070 . 

. 0125 

520 


07.5 . . . 


.0095 

.420 X .115 



.125 X .115. 

. 0095 

..'50 


.082. 


. 009 

.435 X .110. 


000 

.135 X .005 . 


.,320 


.125 . 


. 0055 

4375x .065. 


* 0 * 

.140 X .505 . 


530 


03.5 . 


. 010 

.460 X .060. 



.200 X .630 . 

.017 

.,3,35 


115 


. .. .006 

.490 X .105. 


0** 

.200 X .042 . 

. 012 

.340 


.045 _ 


. 014 

.5625X .064. 


IMS 

.200 X .070 . 

.012 

..340 


088 . 


.008 

.650 X .110. 


0000 

516 X .065 . 

. 012 

.350 


080 . - - 


. 009 

.675 X .052. 


mi 

515 X ,090. 

.008 








Round Wires. 





Sixe. 


a w. 

D. W. 

- 








Per ct 

Perct 


Per ct 



Per ct 

,30. 

. 0100 . 

.010 . 

. 210 

No. Sixe. 

8 . W. 



D. W. 

.31. 

. 0080 . 

.011 . 

. 220 

2 ... 2.*47fl 




.010 

32. 


.125 . 

. 880 

.2294 




... .011 

,*«. 

. 0071 . 

.160 . 

. JOO 

4 . 2043.. 

. 007. 



... .012 

34. 

. 0003 . 

.170 . 



6 ... 

6... 

7.. . 

8 .. . 
0 ... 

10 ... 

11... 

12... 

13.. . 

14.. . 

15.. . 

10 .. . 

17.. . 
IH... 

10 .. . 
20... 
21... 
22... 

23.. . 

24.. . 

25.. . 

26.. . 

27.. . 

28.. . 


..1819... 

..1620... 

..1443... 

..1285... 

..1144... 

.. 1010 ... 

..0007... 
..0808... 
..0710... 
. .0040... 
..a’571... 
..0508... 
..04.53... 
..04413... 
. .03.*»1>... 
..0120... 
..028,5... 
..0253... 
..0226... 
.. 0201 ... 
..0179... 
..0160... 
..0142... 
. .0126... 
..0U3... 


.008. 

.000. 

.010. 

.011. 

.013. 

.012. 

.013. 

.01,5. 

.018. 

.021. 

.022. 

.026. 

.o;w. 

.a^3. 

.(KW . 

.a*«. 

. 

.041. 

.045. 

.051. 

.048. 

.062. 

.060. 

.072. 

.067. 


.013 

.014 

.016 

.018 

.020 

.022 

.024 

.027 

.030 

.0,33 

.037 

.041 

.046 

.055 

.050 

.002 

.070 

.084) 

.094 

.007 

.100 

.115 

.135 

.105 

.190 


Square Wires. 


Per ct. 
8. W. 


Size. 

.068 X. .068 . 

.064 X .064 .016 

.075 X .075 .015 

.072 X .072 .013 

.077 X .077 . 

.081 X .081 . 

.085 X .085.012 

.0007 X .0007. 

.(«)8 X .008 .on 

.108 X .108 . 

.1144 X .1144. 


Perct 
D. W. 
... .006 
... .021 


.120 

.121 


r .120 
X .121 
.128 X .128 
.135 X .135 
.143 X .143 
.162 X .162 . 
.187 X .187 
.190 X .196 . 
.m X M 


.006. 

.008. 


.083 

.083 

.081 

.017 

.019 

M 


A ^1 
























































































































































































295 


BBOTAHOtTLAR WIBBS. 

Double Wound. 


Slse. Per ct 

.034 X .071.026 

.002 X .071.023 

.100 X .060.032 

.100 X .063.028 

.100 X .086.021 

.104 X .001.020 

.110 X .066.019 

.130 X .060.027 

.122 X .106.018 

.125 X .040.034 

.126 X .075.023 

.126 X .095.019 

.130 X .070.025 

080 X .100.020 

081 X .060.021 

041 X .106.017 

041 X .066.018 

.145 X .119.015 

045 X .128.015 

.180 X .085.034 

.160 X .040.030 

060 X .100.018 

050 X .110.018 

066 X .080. 020 

.158 X .142.015 

.160 X .100.018 

.160 X .110.016 

.162 X .127.015 

.170 X .060. 024 

.170 X .075.020 

.170 X .060.020 

.170 X .100.016 

.175 X .075.020 

.175 X .106.015 

.176 X .180.014 

.178 X .167.01.8 

.180 X .040.029 

.180 X .046.028 

.180 X .080.019 

.183 X .077.020 

.186 X .075.020 

.186 X .060.019 

.185 X .125.014 

.187 X .060.027 

.190 X .060.027 

.190 X .145.018 

.192 X .087.019 

200 X .020.063 

200 X .035.032 

200 X .086.018 


SIxe. Per Ct. 

.200 X .095.019 

.200 X .106.018 

.200 X .120.015 

210 X .070.022 

.210 X .125.014 

.210 X .156.Oil 

.216 X .086.019 

.216 X .106.015 

.216 X .140.013 

.219 X .167. 010 

220 X .046.088 

.220 X .070.022 

.220 X .096.018 

.220 X .U5.015 

.220 X .120.014 

.220 X .126.018 

.220 X .193.0096 

.225 X .022.061 

.225 X .025 .046 

.225 X .055.027 

.230 X .190.010 

.232 X .132.013 

.232 X .162.Oil 

.282 X .180.on 

.235 X .075.019 

.235 X .085.018 

.240 X .005. 017 

.260 X .050. 025 

.260 X .062.021 

.250 X .069.035 

.260 X .080.021 

.250 X .063.017 

.250 X .095.017 

.250 X .100.015 

.250 X .125.014 

.260 X .040. 030 

.260 X .060.021 

.260 X .100.017 

.266 X .186.on 

.270 X .060.016 

.276 X .110.018 

.280 X .034.032 

.280 X .080.020 

.280 X .115.014 

.280 X .120.014 

.280 X .180.012 

.282 X .063.020 

.290 X. 062.026 

.290 X .084.019 

.296 X .115.014 

.300 X .050.028 

.300 X .066.026 

.300 X .080.OlO 

.300 X .100.014 

.800 X .107.014 


Size. Po? ct 

.300 X .110.014 

.300 X .115.014 

.300 X .120.014 

.300 X .140.on 

.310 X .060.023 

.310 X .066.022 

.310 X .120.013 

.320 X .105.015 

.326 X .160.on 

.340 X .040.026 

.340 X .060.023 

.340 X .060.022 

.340 X .080.019 

.340 X .090.016 

.340 X .100.014 

.340 X .125.018 

.340 X .176 .009 

.345 X .100.014 

.350 X .100.014 

.350 X .130.on 

.360 X .086.018 

.366 X .132.on 

.370 X .072.019 

.370 X .100.014 

.370 X .140.010 

.370 X .250.008 

..375 X .070.010 

.375 X .090 .015 

.‘m X .034.066 

.400 X .020.038 

.400 X .070.019 

.400 X .085.018 

.400 X .090.016 

.400 X .110.014 

.400 X .115 .013 

.400 X .140 .010 

.415 X .055 .026 

.420 X .095 .013 

.420 X .125.on 

.450 X .120.012 

.455 X .024 .060 

.460 X .070.019 

.475 X .100.013 

.500 X .090.015 

.500 X .005.013 

.500 X .100.013 

.500 X .110.012 

.500 X .120.012 

.520 X .060.021 

.535 X .085 .016 

.540 X .125.on 

.650 X .100.01.3 

.563 X .100.013 

.670 X .125.on 

.675 X .105.012 

.660 X .106.012 


TO BLACKEN BRASS. 


WIRE SOL0ER, 


A—Nitrate of sHyer, 120 grains; water, 5 
onncea; B—Nitrate of copper, 120 grains; 
.water, 6 ounces. Mix In equal quantities 
sulllclmit to coyer the piece of metal which 
has to be blai^ened. Cleanse the brass of 
In hot soda water and dip in the 
Hoil fbm heat it in an oyen un* 


Tin, one part; lead, one part; bismuth, 
one-balf part. Melt together and pour 
through a perforated dish onto a stone or 
metal slab, moving the dish along as the 
solder runs through and.cools. Some prefer 
to use a funnel with a flue orifice instead 
of the perforated dish in pouring the soldea 
on slab. 




































































































































































29i 


TOOL FOR USE IN LACING BELTING 


GASLIGHT PLASH S1GN5 FOR 
SHOW WINDOWS 


A very bnudy tool for use iii laeiiig belting 
t'OiisiHts of a pair of ordinary pliers having 
one end made into a liook for use in taking 
out old lielts, which is usually very difficult, 
and the other sharpened to a point like an 
awl, so that, slionld the holes in the new 
belting be a trifle too small they can be 
punched to suit. The pliers are used to grab 
the lace when it is started. In stretching 
bolting silk or any cloth, the pliers, having 
the nose ground thin, are very handy for 
holding the cloth while tacking or nailing. 



The pliers may la* used also for cutting 
wires, or cutting wire nails shorter when 
the right size is not on hand.—Contributed 
by J. Y. Ounsolley. Independence, Mo. 


A GOOD METHOD OP REPAIRING 
RUBBER ARTICLES 

Cut up into tiny bits a IVu-in. square 
ple<*e of ml rubber, put it into a bottle. 
IM>ur a teaspoonful of chloroform on it, and 
<*ork It up tightly. Let stand for ten min¬ 
ute, when it will bi- melted sufficiently for 
use. 

(’lit a piece of rubber dam considerably 
larger than the place to be mended, and If 
lie* hole is large t;ike a few stit<‘lu‘s in it. 
Wet tin* IinpJiired article with chloroform 
and as quh'kly as p(»sslble apply a layer of 
the melted rubber over as large a surface 
as the piece of dam you have <*ut. Tse a 
small stick for applying the melted nibber. 
Wet the dam with chloroform and stick it 
on. If tin* hob* is very bad. a second plec*e 
of the dam and mon* of tin* ni(‘lted rublxT 
may 1m* uscmI. Five c<»nts* worth each of tin* 
red rubber and tin* dam will suffice and the 
reiiialmh’i* of tin* nu'lted rubber may be 
used again l.y adding chlorofonn. 


The little kink that saves you trouble and 
labor every day or wo<*k would help the 
other iiKK'hnnic, too, if he but knew It. 8end 
us a rough sketch and brief description. 
This department is for men of every cn^~ 
t Includes yon. 


Flash sigus for show windows using gas 
instead of electricity mu3' l»e fitted up so 
satisfactorily that the effect produced is 
quite the cH]ual of that produ(*ed by the 
electric flash sign, says a correspondent of 
the Acetylene Journal. 


Qos Plash Light for Signs 

A diaphragm having a varying pressure 
upon it regulates the flow of the gas. 
Wlien enougli gas for a flash has entered 
the pipe, the diaphragm is forced up and 
automatically works a plug in a supply pipe. 
By this means a small quantity of the gas 
is let into the lamps at regular intervals; 
makes for an instant a flush of bright light 
and then goes out, except the little point of 
light which keeps the burner going. 

The illustration shows how the gaslight 
flash signs are manngeil abroad. The lower 
part of the letter is hinged at the bottom 
and i»ach lettt-r Is a sheet iron lantern with 
a r(*fl(H'ting back wall and fitted Inside with 
an incandescent lamp. The front of the 
lantiTii is of opal glass to show lip the 
characters. To pn»vent overheating and 
undue n(‘tion (»f the wind, the air currents 
arc carefully ea leu la ted. Clockwork regu* 
lat<*s the flow which acts upon the gas sup¬ 
ply to each Utter, and each letter has a 
separate oatU't. all being controlled by the 
rotation of the same eyllnder. 

Tin* eonsiim|)tion of coal gas per letter Is 
alKint half the full consumption of the iff* 
candescent hurinT used, and for tea letters^ 
ten Incandescent burners are enough, with 
a consumption of about 4.5 cubic feet eadi 
—that is, about 2.25 cubic feet of coal uu 
each In actual use, while with electrldly 
122 ' candles each would ht 

R - --HTeap oi idt 

IT' 





REPAIRING A WAGON LOADED 
8,000 LBS. OF IfACHINERT. 


WHAT TO DO IN CASE OF INSENSIBILITY 
OR UNCONSCIOUSNESS. 


A wagon loaded with heavy machinery, 
wagon and load together weighing 8,000 lbs., 
broke down while on the way to the Crooke 
City mining camp In Montana. The teamster 
was alone twenty miles from help. The tire 
had come off one wheel and the wagon was 
useless until it was replaced. One of our 
readers, Lee R. Clarke of Bozeman, Mont, 
sends us a sketch showing how the teamster 
managed his difficult task. 

Under the rear axle next the disabled 
wheel he built up a fulcrum of such small 
timber as was readily available, with the 
end of one long log wedged In at the top 


Concussion or stunning, caused by blows 
or falls upon the head or fall upon the feet, 
may cause mental confusion for a time, and 


WEI6HT OF 
WA60N ^ 


8,Q00 LBS 



next the axle to serve as a lever. At the 
other end of this log was fastened a provi¬ 
sion box, and into this were piled rocks until 
the weight was sufficiently great to bear 
down the end of the pole on which it rested, 
and so lift the wagon resting on the other 
end, when the wheel was easily repaired. 

A HANDY SHOP LAMP. 


A very handy shop lamp may be made in 
the manner shown in the sketch. A is the 



swivels, and C is 
■ be used, 
any position, 
‘ Shop use.— 

lo Tit 


may be accompanied by laceration of brain 
substances with hemorrhage and clot 

Alcoholic intoxication closely resembles 
apoplexy. Every doubtful case should be 
treated the same as cases of apoplexy until 
the attending physician has decided which 
is the condition. 

In all cases, before the arrival of a physi¬ 
cian, it is safe to secure quiet and rest by 
laying the person flat upon the back, with 
the head a little raised; heat may be ap¬ 
plied to the body if it should appear cold. 
If there should be great heat of the surface, 
especially during very hot weather, cold 
may be applied to the body and head, or 
the body rubbed with ice. Use no w'hisky 
or wines. 

The cautious inhaling of smelling salts 
or hartshorn, followed by some warm drink, 
may be permitted, provided there is a long 
wait before the arrival of the physician. 
But all this must be done with care, with 
the head lifted up so that the patient may 
drink more readily, for In this 
tbe UqnldB M* VtoMte wAsst 
Btead ot ttie BtomsAYi, M 






AHOTHEB PUMP BOD FISHING DEVICE. 


A descripti'-Tx of ,-:r:otLer d<?vice for fish¬ 
ing broken pu.'iip r-l?* is ^‘iix us by E. H. 
Harrison, of Dallas. Tex. He writes: 

We have a well 1,230 ft. deep from which 
we have to pump our water, u^in^ a large 
lift pump. The rods are coupled together. 



Fig.l. Fig.3. Fig.5. 


shape shown at Fig. 3, with the foHc ■t**"** 
the side of the casing, making It Tery vn- 
handy to get at The cheapest and qoMcit 
method of fishing them oat is as foUowm: 

A fishing trap as In Fig. 4 Is aiade. wtm 
3 -in. pipe, with a 2-in. slit about 4 ft loag 
in one side, with a steel dog on the opposite 
side to catch under the ahoolder of the 
coupling. The slit in the pipe allows tiie 
fork to pass up the pipe far enoagli to al¬ 
low the dog to eateh under the aboulder of 
the coupling as in Fig. 5. Where the rod is 
broken the pipe wlthont the slit is used. 


BOBING TENONS ON WAGON SPOKB& 


Boring tenons on wagon spokes Is a hard 
Jol> where a common brace is used and one 
which reiiuires a great deal of ntnscvlsr 
power. Nearly every shop nowadajv how¬ 
ever. is provided with an itprikht setf-teed 
drill, which reduces the difflcnltiea to a 
minimum. 

To bore the tenons, make a small counter¬ 
sunk hole in the floor perfectly pSninb un¬ 
der the drill shaft. Fit the sp^e anger m 
it will run true and straight, put the wheel 
in plat-e and proceed as though drilling a 
hole. The tenons will be perfectly atnight 
and square with the wheel, every one altki^ 
and the job dune with no hand work.—Con¬ 
tributed by \V. n. Raymond, New Shar¬ 
on. la. 


A GOOD CEliENT FOB CBACKBD IBOI 
POTS. 


Knead 60 parts of clay and 10 parts of 
inni tiling's with linseed oil to make a thick 
paste. .\da a little linseed oil Just before 
aixplying and let it dry slowly. Will haiden 
in two or three weeks. 



with coiipliriL's as .‘-ihown in Fig. 
2 . with the fncl of the rod i»ut in 
th** fork of tie- coupling and 
fastdiwl there with bnids. Fig. 
1 , and the eoiiplings having 
male and female ends are 
Mcrewwl together. 

Sometiuies the rod pulls out 
of the fork leaving it in the 


OIL CEUENT FOB POBCELAIN. 


Into 10 parts Imiling linseed oU prerioailF 
iKxiled stir 20 parts white lead and 12 while 
pil»e clay. Knead the mass thonmgbly. let 
articles ceuienteil stand several weeks li 
liurden. 


The height of a column of water ta iwt 
multiplied by .424 glvee Ua praai^ 
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BOW TO BxmN CHARCOAL. 


First get good sound wood, black Jack, 
black oak, elm, cedar, pine or walnut, and' 
cut in four-foot sticks. Build a three-cor¬ 
nered pen out of wood eighteen inches 
across and about four feet high, says a 
writer in the Blacksmith and Wheelwright 
Then begin to stack the wood on it and 
around the pen. Stack it close, and when 
you have a space large enough on top of the 
stacked wood, build the three-cornered pen 
higher. Then begin to stack short wood on Its 
end until you can use long wood again, and 


to the coal and stop all the air-holes. The 
fire will then go out. Then draw out a little 
at a time and let the dirt still lay on the 
pit till it is all drawn. Coal is harder to 
burn under green dirt. It should burn about 
eight or ten days in a pit with one hundred 
bushels in it. 


A HANDY RATCHET DRILL. 


This handy ratchet drill is in six pieces 
and is shown in several combinations in 
Figs. 1, 2 and 3, in each of which the parts 
are corres{>oudiugly lettered as follows: 



Handy HaMhet DriU. 



SO on. Then cover the wood with straw or 
hay about two inches deep. Have the straw 
even and as smooth as possible. Then be¬ 
gin to cover with dry dust and cover as 
thin with dirt as possible. Open a hole in 
the top of pit where the pen Is and drop 
the pen full of chunks that are afire in or¬ 
der to start the pit to burning. Then make 
about five or eight holes at the bottom of 
the pit to give,it air. Don’t let it burn too 
fhst When it ill well afire cover the top 
with short dranks, and straw and dirt; 
watch It closely. Pnnch a few small holes 
In tha ntt at the top to allow the smoke to 
Whan the smoke is blue, stop 
ilne smoke is coming out 
Its as much air at 

M. 

into obal next 
Ttiie dirt 
the 

s 


A, feed screw; B, knurled feed; C, ratchet; 
D, chuck; E, set screw; F, screw driver bit; 
n, drill bit; H, rim of pulley; I, hub of pul¬ 
ley; L, level in handle of ratchet; S, bush¬ 
ing; J, tap. 

The merit of this tool is in its great adapt¬ 
ability. *Each piece fits snugly into its place. 
When used as a wrench or screw driver the 
tool may be used right or left-handed by 
turning the ratchet over. The handle may 
be taken out and used as a level; the bush¬ 
ings are in six sizes from % in. to 1 in.; 
screw driver bit, four sizes; tap, six sizes. 

Such a tool made by a skilled workman 
from the proper materials would be a con¬ 
venience hardly to be overestimated.—Ck)n- 
tiibuted by Lee R. Clarke, Bozeman, Mont. 


When an English JoumaJL 
“petrol” it moanu 
their way ot aayVai^ 
oC wine meana atcnltoV 







HOOKS AND POWER TRANSMISSION. 


A Study of the Weak Points and Their 
Remedies 


The employment of hooks for wires, cables 
and certain types of coupled belt ends in 
IK>wer and transmission is much more com¬ 
mon than formerly. Ilooks are very con¬ 
venient for the purpose of unclasping the 
drive temporarily, and various designs of 
them are in use. The sketches herewith ex¬ 
plain some of the points relating to their 
use. The hook shown in P'ig. 1 is one of 
the usual type employed for joining any two 
ends of cable, endless chain system or belt¬ 
ing arrangement in drives. The hook is 
found designed in several ways. Possibly 
the weakest type is that as exhibited, for 
the rea.son that there is a lack of ample 
bulk of metal at the point B where exces' 
sive strain wcnrs when the hook is drawn 
by the ccmpled parts. The hook circle at A 
may Ik? properl.v described and a secure 
style of oval obtaimnl for locking, but the 
shoulder iK>r1ion at B, where the part is re- 
ducefl in size, is fatal. To overcome this 
defeat it is customary, therefore, to use 
lifKiks In drives In which the back of the 
lusik at the jKiint B is described in larger 
preportioiis by nsiiig a surplus of material, 
thus assuring gre.at resisting power. Then, 
again, In inany of the ]»atterns of hooks in 
use in belt dri\ e>< of smaller proportions, the 
simple line of wire seems In vogue, resulting 
in the describing of a hook circle like that 
shown in KIg. 2. This type of hook if» 
faulty. 'Hie least undue strain in the cable 
syst«*m is likely to pull the hook open and 
fierhaps fracture it, as at C. The hook in 
Its original fiu'in is shown in Fig. 3. Its 
weak point is at D. 

Ilooks manufactured on the order shown 
in Fig. 1 may be found in practical s(*rvlce 
in rope and other descriptions of driving 
systems, 'rills form of hook is made with 
a view of having strength in the back of 
the luMik, but tin* shaft. F, is neglected. The 
result Is that whenever any unusual strain 
exists, the chances are that the Insik shaft 
will break off at this juncture and the I'om- 
bination be rendered non-efTe<*tive. In or¬ 
der to avoid this trouble, many power and 
transmissifui engineers have the h(M)ks made 
on the eye-jilan, as shown in Hg. 5. Then 
w’hen the draft of the coupling on G oc¬ 
curs, there is opportunity for the hook shafts 
to grip themselves, as each eud is lockad 
in with the nuts as shown. This ma^ 
unite a positive union. It Is one that 
■\ed readily in case it Is fv 
e the link O. It la c 


make them pass through the wheel grooves 
if used in that form. Usually, however, the 
hooked ends are employed only on sprocket 
systems, for elevating weights, where speed 
is slow and the opportnnities for traveling 
of bulky parts ample. These styles of hooks 
may alsf> be seen in use for supporting parts 
of the cable drives. The employment of 
guides, idlers, etc., all call for some kind of 
a supporting system, aud often the Journals 
are hung by means of hooks produced along 
the lines of the drawings. In the running 



system, however, it is desirable that the 
joints of all connections l>e as rounded and 
smooth ns ])osslble. Fig. 6 illustrates out' 
style of connection for a drive in which coal 
Is moved from point to point by a conveyot 
system. Where a Joint occurs, the union la 
made hy interlocking the split hook shaft 
1 M link or 




SOI 


weak it is liable to fracture, thus perniit- 
tiug the parts to open and releasing the 
union. 

In most drives the socket system is pre¬ 
ferred. The other forms are chiefly patched 
work, seen in miscellaneous shops, and used 
for slow drives under special conditions. 
The socket plan is next described. The 
caps may be made in halves, one side being 
arranged to lock with the other, as by the 




Pig 7 



belt shifters when the shifter is up above 
one or two floors and a long shifter rope 
is needed. The ends of the cable inserted 
into the locking sides are marked 1, 1. In 
Fig. 8 is shown the socket which is cast 
like L with tapered ends. The parts K, K 
represent the cable placed within the shoul¬ 
der coupling. The ends are introduced from 
cither side and they meet in the center. 
Then the soft metal is compressed in a spe¬ 
cially prepared apparatus and the roughened 
interior surfacing so securely bites the wire 
or rope that a very strong union results. 
The form of link for locking wdth a cable 
hook or corresponding part, shown in Fig. 
9, is also in use. This style of locking eye 
is made by turning the ring on a stub and 
uniting the ends as shown. There is a 
chance left at the Jointed ends to insert a 
bearing clasp by which union is made with 
any desired connection. 

One also sees the common type of screw- 
fitted clasping sides, as in Fig. 10. This 
consists of two portions, each portion being 
shaped like box caps, and the caps are 
placed together and either united by means 
of screws or by bolts with nuts. Some¬ 
times rivets are utilized and the rivets are 
headed up. The letter N designates one of 
the caps and M the inserted cable end. This 
is for uniting parts which do not pass in 
grooves.—Contributed by “R.” 


A TOOL FOR PULLING STAPLES. 


Draw a piece of steel, an old rasp, or 
something of the same size, to the shape of 
a thin chisel. With a chisel cut a claw 
about IV 2 in. long and shaped like the ejaw 

I 

. 

To3l for PaUlnc Staples. 


use of rivets. Fig. 7 at J, J, or by brazing 
into the etabe and locking with other de- 
Tioea» The aocketa are often welded and 
tote # for the rivets. Sometimes they are 
caet ia •mMk Some are iron and others 
eihar metaL Copper Is used now 
> ^hle ends are Inserted into 
the inner sides of the 
amd the circle, when 
4. thope is a ten- 
• or toge quite 
lot is made, 
^ heavy 
e ends 
Oiieel 


of a hammer. The bend of the claw is 
shown in the illustration. This is a good 
staple puller, says the Blacksmith and 
Wheelwright, but does not save the staples. 


USES A POCKET MIRROR. 


“In doing some kinds of work one is 
sometimes obliged to get down on his back 
to put in a screw’ or to see that everything 
is right,” writes one of our readers., “Iw 
this purpose I often nee n 
ror having a hanOAe an^ \n\nX Inx 
it to any poultlou." 
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EARTH AND TIMBER DAM ON SANDY 
FOUNDATION. 


An earth and timber dam involving no 
V^dal or 4 C^/Bering problems and which is 


rightly put in, will stand for generations. 
In sections where timber is still plentiful, 
this principle can easily and profitably be 
applied to many different uses, such as wing 
walls and reinforcements for waterways 
and race banks. 


OonstraotloB of Dorn on Suuly Foondntlon. 



fipoclally adapted for use on a sand founda¬ 
tion is shown in tlh» cut. A v.Titer in the 
American Miller snj’s: 

A pt»cullar feature of this dam lies in its 
circular construction and earth tilling, mak¬ 
ing an earth dam, held togethi^r by timbers 
laid up, for all the world. lik(‘ a laminated 
wheat bin. Placli cell is 6 feet by 5 feet, 
and the earth is tamped in as the dam is 
rais<Ml a foot or two. a stream of water pour¬ 
ing into tile cell during the operation. 

It will be noticed that tin* cells are not 
perpendicular, hut l(*an at an angh* toward 
the upstream of the dam. This is intended 
to act as a brace to the structure and avoids 
getting the spikes too close together In the 
cross timbers. No attempt Is made to have 
the planking on the upstream side water¬ 
tight, hut that on the downstream side is 
very carefully and strongly laid so that no 
water escapes and that it canned be torn off 
by ice. The capillary action of the earth 
tilling Is dei>ended on to keep the cell tlm- 
lM*rs wet and away from the air so they will 
not decay. 

While this particular dam, which is 700 
feet long and 19 feet high, cost al)out |80,000, 
others on the same principle, but differently 
hH'ated, need not cost much more, if any, 
than an ordinary timber dam. But It repre¬ 
sents one of the best types of modern dam 
vrtraetka Air wady bottooM, w* 


COMPRESSED AIR FOR CLEAHIHG BOILER 
TUBES. 


Compressed air works like a charm for 
(‘leaning l>oiler tubes, leaving them as clean 
as on the day they were put in. This Is the 
verdict of a correspondent of the Engineer, 
who had formerly used steam hose for this 
purpose, but upon the installation In the 
plant of a large air compressor for pump- 
ing water, tried the compressed air method. 

The air pressure was about 200 lbs. per 
sfiuare inch, and the rest of the apparatus 
consisted of a *%-in. hose with a atraight 
piece of %-iu. pipe for the noszle. 


BLACK WATERPROOF DRESSING. 


Mix together 7 lb. best black paint Vi lb. 
powdered litharge, 1 pt. oak vamlah, Vi pt. 
Ixtiled linseed oil, Vj pt. thick boiled oU. 
Apply as ordinary paint. This dries shsrp 
with a good gloss, says the Master Fainter, 
and is durable and elastic. Especially good 
for railway and wagon covers, tarpaulin aid 
such purposes. 


The 




TOOL FOR CLOSING CAR DOORS. 


PORTABLE ELECTRIC PLANER. 




Slilpi>ers, to particulnr, wUl appreciate the 
iitnplc tool shown In our llluatrntlon. Many 
car tloor« made, apparently* to close by 
hydraulic poiver, 
ref 0 so to wtirk 
properly at the 
critical moment 
and cause any 
amoimt of annoy¬ 
ance and delay- 
then la the time 
when the tool la 
handy. Fig. 1 
shows the two 
parts which any 
blacksmith can 
make. A la a 
piece of 1-ln. 
drawn shafting* 
flattened nt one 
end. making n 
rather prominent chisel-shaped hook cm end 
C, which should be hardened, as some doors 
are Iron-bound. 

B is the leg or brace which must have a 
very sharp point on end D* with shoulders 
us shown to prevent burying too deeply In 
aide of car* Fig. 2 shows the tool put to¬ 
gether. 

A (Fig. 1) is 3 ft long; B is 2 la Hole 
for holt should be almut 6 in. from end, or 
tw'o or mort* holes can bo bored- Fig. 3 
shows how tool Is used having u ratchet 



effect by working the bar back and forth 
ami im*!i^lng leg Urtnly up agiilUHt car.— 
Couirtlinied hy 8. J Hoag, .lonesvillc, Mich. 


The dtamebT of a piston sf|uarcd and uiul- 
pikd by *7SS4 gives Its am* 


An eicetric rnllwny In California which 
had occasion to plane several hiindfed 
wcHjden trolley poles, atid found it diflieult 
and eaepensive to haul the poles to n mill, 
built a home'made portable electric planer 
as shown in the illustration. 

It consisted of a planer head mounted on 
a substantial wooden truck and belt-driven 
by a 5-horsepoiver 500-volt dlreet-eurrent 
General Electric motor. The rollers were 
timde of tw^o sections of lOdnch wrought- 
IroLi pipe, castings being dlted In the 
ends for tlie axle bearings. A pair of 
plow handles were used to push and guide 
the planer, the starting bo.v for the motor 
being mounted between the handles, ns 
shown* The entire outfit coat hut fSfi out¬ 
side of the motor, w'hlch the company had 
In stock, The jioles were 35 feet in length, 
with Sdneh tops, and It took about one 
minute to plane dowu one of the four 
sides of a pole. The poles were planed its 
they were unloaded from the cars* at the 



BbBdy FoTtAble El«etrlo FUntr 

rate of six poles an hour. There was not 
only considerable saving In time, but also a 
great saving in expense,, as it cost but ten 
cents per |>ole as against $1.15, the price 
estimated for doing It by hand. 


A good Imltatian imihogan.v -*^laln consists 
of 1 pjirt Venetian red and 2 parts 
b*ail mixed wUU lb\vi isAwe vfw 

wltli woo\ew e\o\\v. 
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RUNNING A GENERATOR WITH A BI¬ 
CYCLE. 


One of our renders, W. J. Slattery, of Ems- 
worth. Pa., uses an old bicycle for running 
a small 10-volt generator; he says: 

• ‘The front forks of the wheel are securely 


valve was in the suction chamber of a triple 
compound direct acting pump with 15 z 2 i 
inch water plungers. The broken valve seat 
was in the lower left-hand comer and 
could not be pulled with a wrench. 

The combination instrument, however, 
worked amasingly well. 



braced to the wall and the back forks are 
then braced up so as to have the back wheel 
clear the floor about 3 in. The generator is 
set 5 or 6 ft. distant To keep the belt tight 
a sliding brace can be made and worked by 
a screw. 

‘1 have one of these rigged up and it is 
Just the thing for charging small storage 
batteries, running small motor and for all 
experimental purposes where light power is 
required for a short time.” 


METHOD OF REMOVING BROKEN PUMP- 
VALVE SEAT. 


A solid bar wrench fitted over the bead 
of a valve wrench was the instrument used 
by a correspondent of the Engineer for tak¬ 
ing out a valve seat In which the guard 
stem had been twisted off. As only one hand 
could be got into the chaml>er at a time it 
was impossible to drill or chip it out. The 



The machinist blocked up against the 
handle of the wrench with a 4x4 pine 
block, which extended through one of the 
band-boles far enough so that he could put 
the cap of a Jackscrew against the heavy 
brick wall. He then slowly turned the 
screw. In a few minutes he was rewarded 
with the loosening of the valve seat. Upon 
taking it out he drilled out the old guard 
stem and fitted another, and pot the seat 
hack in place again. 


BRIDGEWALL FOR WOOD FUEL. 


The accompanying sketch is used by a 
writer in the Wood-Worker to show how 
brick is placed on a bridgewall to prevent 
wood from dislodging it when firing. 

9f bottom Botftr 



The front end of the brick, being below 
the back end of the row In front, prevents 
the ends 1>eing caught and loosened by paas- 
ing wood over them. 


About twice a year evaporating taaiPL ^ 
determine the etBdency of the boUw. 
be made. Thla does not require w 
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A iORS: FOS THE PLANER. 


SCREW DRIVER FOR SET SCREWS 


We baye a coDsiderable number of plates 
about 2 feet by 3 feet by % Inch to plane. 
A great many of them are warped so they 
will not lay flat on the four planer blocks 
we have and with these warped plates con¬ 
siderable time was lost in hunting sheet iron 
bushings, etc., to shim up with. 

To remedy this I had four more blocks 
oast. Just like the ones we had with the ex¬ 
ception of a lug put on them at c. This lug 
was tapped for a ^-inch set screw which 
allows for enough adjustment to accommo¬ 
date all warpage. 

With this simple device the plate could 
be set up in half the time ordinarily used In 
shimming up wltlr bushings. The bushings 
were a nuisance, also, for they frequently 
dropped out—Norman, Muscatine, Iowa. 


The accompanying Illustration shows a 
handy form of screw driver for use on set 



Fy.2. 


screws. Fig. 1 sliows the shape of the tool, 
while Fig. 2 shows its position when in use. 
—CJontributed by Lee R. Clarke, Bozeman, 
Mont. 

One cubic foot of steam is produced from 
one cubic incli of water evaporated under 
ordinary atmospheric pressure. 



A Kink for tho FUaer. 


How to Wind a Magneto Armature. 


By the following method a magneto arma- 
ture may be wound in from 15 to 20 min¬ 
utest when by hand it would take two or 
three hours. 

Usually the armature already has a bole 
tapped in it where It was fastened 
on the coll-windlng machine In the 
factory, where It was flrst wound. 

At this hole hasten it on the chuck n _ 

of a Miller’s Falls breast drill with 
a piece of wood and then put in a 
vise as shown In sketch. 

Put the reel of wire on a spindle 
so it will revolve as the wire Is 
wound on the armature. Have a 
friend turn the drill while you 
gruide the, wire. Use No. 40 B A S gauge 
wire.—Contributed by W. J. Slattery, Bms- 
worth. Pa. 

FIREPROOFING CLOTH. 

Dyers at Manchester, England, are using 
tetanic add (the oxide of titanium) for Are- 
piooteg doth, reports United States Consul 
Niaiik W. Mahln of Nottingham, England, 
r Ltsd with this acid was demou- 

Matteausable. When touched 
mam tbe Ore smoldered 


rc^ vfenv 
~A^MAru/te 



WUulina A Macaeto Armature. 

and went out. It la 

boiling or waa\iVii|^ nsA. 

acUL 
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AUTOICATIC SHUT-OFF FOR A PRIVATE clogged or otherwise out of order. This 
COAL BIN. makes it very convenient for the perwm not 


An automatic shut-off for a private coal 
bin will be found a great convenience and 
is one which may be easily constructed by 
any man or l>oy. 

The bottom of the bin is constructed so as 
to convey the coal to the spout. When not 
in use the spout takes the position shown in 
Fig. 1. When coal is to be taken from the 
bin all one has to do is to press down the 
spout until the lever L (Fig. 2) drops and 
catches it by the pin P, which holds it down 
for the coal to run out. 

The pail which catches the c*oal is placed 
on a stand which acts as a lever D. (Fig. 
2). On the end of this lever is a weight, 
W, made in the form of a box so that when 



Fia- 1. 

Front View 


n pail of larger capacity Is to be filled the 
weight can be Increased, or vice verwi. When 
the pail is full of coal it over-balances the 
weight and causes the bar. F, to turn for¬ 
ward, thereby striking the lever and releas¬ 
ing the spout, which flies upward (impelled 
by the weight 0, Fig. 2). and so shut off 
^l. 

action of this coal bln la not ^ 

, but In all GOfloa emti 



desiring to use a fire shovel in sero weatha. 
—Contributed by F. Blessin, Eldorado, la. 


HOW TO MAKE A WOODEN ATTJC 


Select a piece of wood of the iiroper slae, 
find the center and draw a chalk line on 
all four si(k^s the whole length, as at A« 
Fig. 1. The end view (Fig. 1) shows a 
gaiig(» mark atToss it. If the wheels have 
an inch dish, measure 7-16 in. down from 
the horizontal line and 1-16 in. in front of 
th(> piTpendicuiar line, stick dividers in the 
dot and strike a circle as large as the outer 
end of the Journal is to be (end view, Fig. 


rm 



1). With the square draw a line on oil 
four sides of the circle and from thoeo dipnr 
lines to the collar (B, Fig. 2.) 

Draw a line, acrooi the c 

elniiA mwA wifffie «M 
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ont to one side from the center, reverse the 
square and get the line all around. 

To cut the top and bottom off, strike the 
end all out and cut off the front and back 



vis. t. 


sides. The arm is then the right size and 
set right. Make It 8 in. square and round it 
up. A correspondent of the Blacksmith and 
Wheelwright, who describes this method, 
says he usually puts steel skeins on the bot¬ 
tom. 

ANOTHER SHOCKING MACHINE. 


DEVICE FOR SECTION RULING. 

The little contrivance here shwn, I have 
found very convenient in section ruling, 
writes Signa L. Hatfield, of Wagoner, I. T. 

Little explanation is needed. A is made 
of wood or other suitable material about 
^ in. thick (I have used cigar-box nia- 
terial). The notch cut out is slightly (say 
% in.) longer than the triangle which is 
to be used in it Placing the device as 



X>«Tloe for 8«oticm Bnllns. 


The shocking machine shown in the sketch shown in the sketch the spaces between lines 
is very easy to rig up and will produce the may be made very regular. Draw a line 
same results as an expensive machine. along the triangle, and then holding the tri- 

Take an ordinary bell outfit. Connect up angle 'stationary slide the device as far as 

the bell. Attach an extra wire to A, which it will go to the right, then slide the trian- 

Is a regulating screw. To B on the bat- gle until it strikes the adjusting screw, 

tery attach another wire the same as to when it will be in position for making the 

A. To the free end of these wires attach next line. The adjusting screw, C, makes 

a small piece of iron. Grasp an iron in each it possible to vary the space between lines. 



Boma-Msda Sbooklnv llaohiat. 


hand and have a friend turn on the bell. 
As the friend makes the connection you 
will receive a delightful shock. To intensify 
the shock, plunge G into a pan of water, 
ffragp F in one hand and place the tips of 
nrs of the free hand in the pan of 
' p r o c e e d as before.—Contributed 
‘ ^'hie St, San Jose, Cal. 

^ -Megnlatlng screw. 
* rHandle. D— 
toe as C. 


The head of this screw should be filed off 
on the sides until one dimension of the head 
is the same as the thickness of the wood. 

REMOVING VARNISH STAINS. 

To remove resin, varnish or sealing-wax 
stains from fabrics, warm and apply strong 
methylated spirits. In robbing thft 
lal apply the ttVctVeu the wey el 
or a loni^ ipQl 
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THAWING UNDERGROUND FROZEN 
WATER SERVICE PIPES. 


Thawing underground pipes Is one of the 
plumber's hardest problems at this season 
when the pii>e is sometimes frozen from 
the wllar wall to the main in the street 
and thus very diffieiilt to get at. The ma¬ 
chine shown in our iliiistratioii was devis«Hl 
by a oorresiM>ndent of the Metal AVorker just 
for this purposis and will open any job on 
a straight line. 

It consists of an ordinary 15-gal. expan¬ 
sion tank resting horizontally on legs made 
from the band iron taken from bundles of 
sheet iron. In one of the openings intended 
for the water gauge is a short nipple and 
a Mi'lnch cross. On one side of this cross 



Tor Tluiwint Underfround Benrioe Pipes 


is an ordinary steam gauge to register 35 
lbs., and on the other sidi‘ is an onlinary 
safety valve, si*t to !iU)w off at .30 II»s.. for 
safety. On tin? top of the cross is a nipple 
and a gate valve to let out the air when 
tilling the lM)i!er with water. In the «»ther 
water gauge opening there is a !L“-in- ttlp- 
ple and a VI* x ^-in. redueing ellK)w, with 
a short nipple, and a swinging cheek valve, 
then another nipple and a M-in. gate valve. 
This is wliei'i* the steam supply is taken 
from. In one end of the boiler Is an 
ell»ow and a short nijjple and a *o-in. gate 
valve with a tin funnel on the top to till 
tlie !)oIIer with water. The other openings 
are pliiggiHl. 

To juit this apparatus in operation put 
two pailfuls of water—hot. If possilde-Iiito 
the 1 toiler, and with two good gasfillne fur¬ 
naces under tlie 1 ml lor run the stenni up to 
25-11). prossuro. On a %-In. service pipe use 
a coli of pure tin pipe for tubing. 76 ft 
^itb a ^-in. braaa coupling aoldee 
end to faaten about 10 ft of 


hose for steam. On the other end attach 
a union for connection to the valve 

on the boiler. Unroll 15 to >20 ft from the 
other end of the tin pipe and push it in 
the service pipe until it strikes the Ice. 
Th(Mi everything i.s ready for the steam to 
he turned on slowly, and soon the hot water 
and steam will l>e simmi returning; but it is 
necesMiry to keep pushing the tubing into 
the pipe as fast ns the ice melts, for if it 
is not kept well up to the ice it will not 
thaw, even if only 6 in. from the Ice. In 
fact, it works decidedly better If it be kept 
against the ice in the pipe all the time. The 
tin tubing should have a %-in. opening, 
leaving plenty of spac*e around it for steam 
and water to return. 

A good round way stop or gate valve 
should be placed on the end of the pipe be¬ 
fore starting, to avoid recehing a bath be¬ 
fore it cun be put ou after the pipe is 
opened. When the water starts, have the 
helper pull the pipe out as quickly as pos¬ 
sible and close the stop valve, when the job 
is completed without much trouble. If the 
water in the boiler gets low, which can be 
told by the steam suddenly dropping off. 
oxliaust the steam in the l)oller into a bucket 
of water and then empty the water Into the 
lK)iler. This will warm the water that is 
to enter the boiler and aid in getting up 
steam again (luickly. With this outfit its 
inventor has optmed 86 ft. of %-ln. service 
pipe in tlie ground in three hours* time with¬ 
out a helper, and the service seemed to be 
frozen .solid. 

When using it outside of a building three 
furnaces and a shec»t Iron jacket to keep 
off ttie wind may be used. This machine 
is cheap to rig up and successful In opera¬ 
tion. 


SPLIT NUTS IN DRIVING THREADED 
WORK. 


It Is not good practice to use a nut with 
a saw slit In one side for threaded work, 
especially If it will not come off easily. If 
:i cold cbisol is driven in the slot to ease it 
tills soon results in a halved nut which la 
even more difficult to handle. 

Tile spilt nut shown in the sketch Is orig¬ 
inal with A correspondent of the American 
Mn(‘IiinlKt. who says he has used a set of IS 
such. to 1 in., constantly for several yean 
and finds them both cheap and effactl«s- 
The- 
full 
tbr 
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chisel, to insure their being turned on freely 
by the' fingers after hardening. It takes but 
a jiffy to spin them on. They are hardened 
in oil and given a spring temper by burn¬ 
ing off the oil. 

A common lathe dog or a 3-jawed chuck 



split Nut for Throodod Work 

closes them on to a thread very firmly. A 
set takes up a space of 1 in. by 8% in. placed 
tandem, with the slots over a narrow up¬ 
right strip of brass. 


LIGHTING DEVICE FOR STONE CUTTERS 
AND OTHER CRAFTSMEN. 


Portable electric lights are now used by 
many stone cutters who require good light 
for granite and marble lettering, says the 
Monumental News. As the work proceeds 
the light must be moved to many different 
positions and with the ordinary light it is 


VorteU* Xtootrlo Xdglit tor CIom Work 

* hard to keep the shadow from falling on the 
stone. 

The light may be satisfactorily arranged, 
where electric lights are used, in the man¬ 
ner shown in the sketch. A wire guard 
protects the lamp against breaking and a 
strap ls_^Yeiiient for fastening it to the 
Is snsiigement causes the least 
a light equal to the best 


oonslsts of 1 
to which is 
powdered 


HOW TO BR0N2E CAST IRON. 


The Maschiuenbauer describes the follow¬ 
ing process for imparting to common cast 
iron all the rich glow of bronze, without 
covering it with a metal or an alloy. Hav¬ 
ing thoroughly cleansed the surface and 
rubbed it down smooth, apply evenly a coat 
of vegetable oil, say sweet or olive oil, and 
heat the iron object, being careful that the 
temperature does not rise high enough to 
burn the oil. At the moment of decomposi¬ 
tion oi he oil the cast iron will absorb 
oxygen, and this forms upon the surface a 
brown oxide skin or film, which takes a fast 
hold and is so hard that it will admit of a 
high polish, thus bestowing upon the iron 
a striking resemblance to bronze. 


SUSPENDING WIRES TO TREES. 


In constructing telephone lines it is fre¬ 
quently desirable to suspend a wire to a 
tree. The American Telephone Journal gives 
the proper method of doing this. 

The twisted wire is run through an insu¬ 
lator suspended from a limb as shown in 



the sketch. If the wire were fastened di¬ 
rectly to the tree the tree would sway with 
the wind and the wire might break. The 
insulator affords a flexible support which 
holds the wire in place without regard to 
the motion of the tree. 


Often, when in need of a flat pulley, only 
a crown pulley will present itself. Now, 
we all know of several ways to crown a 
flat pulley, but when a friend of mine pro- 
ceded to flatten a crown pulley (wood) with 
a rasp, the obvious simplicity of the thing 
almost killed father, says a correspondent 
of the American Machinist. 


To make paint stick to tinware scratch 
the surface of the tin with a piece of rough 
pumice or sandpaper, apply a coat of thiw 
shellac varnish and lhaw 
sired color. *X!VAft 
from shewing otf. 
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HOW TO MAgg TOUR CLOCK START 
FIRES FOR YOU. 


BT WM. H. MATTHEWS. 


You must have an eight-day clock or one 
which has an alarm that is wound from 
the outside of the clock. 

Get an empty spool, A (Fig. 2); saw a 


For the fire Btardng apparataffp procure 
a piece of tin; either a round or square piece 
will do. The top of a 10-pound lard tucket 
is Just the thing. Fig. 4 shows how this 
is made. Take an old chisel and cut three 
pieces B, B, B. They must not be cut clear 
out of the tin but cut only on three sides. 
These pieces, B, B, B, must be bent upward 
to hold the match, E, They should be about 
1^ in. high and about % in. 
wide. Make a bole In the 
two front pieces, B, B, large 
enough to let a match slip 
through easily. The last 
piece, B, should not have a 
hole in it Take a piece of 
old rusty water bucket hoop 
about 6 or 8 in. long and cut 
a small notch in one end so 
that it will pass the head of 
the match, E. Then cut sev- 
eral (three 'will do) pieces of 
tin and bend them up, C; C, C, 
and over the spring and so 
mount it that it will press 
tolerably hard against the 
head of the match, E. All 
that now remains to be done 
is to take a piece of sand¬ 
paper about 1 in. 'wide and 4 
or 5 in. long; tie a strong cord 
long enough to reach from 
the machine (Fig. 4) out to 
Fig. 3, which should be placed 
on the floor in front of fire¬ 
place and up to trapdoor, 
which is laid on the mantel with the clock 
placed on top of it. A weight should be at- 
ta(‘lied to the other end of this cord. (See 
Fig. 3.) A small sack of sand is best for 
the weight 

\ow to put the fire-starter in operation. 
At night before retiring let the fire bum 
down low. Cover the coals after raking 
tliem to the back of the fireplace. Put on 
your wood. Take your fire-starter (Fig. 4) 
and place u match. E, through holes F, 
K, with the head next to spring, D. Place 
the sandpaper, A (Fig. 5), between the 
match and tlie spring, D, with the paper 
projecting townnl rear of fireplace. Put 
Fig. 4 between the fire-dogs and run the 
string attached to the sandpaper over spool, 
B (Fig. 3) and on up to trapdoor, B (Fl^ 
1). Insert wire, E (Fig. 1)^ under trapdoor, 
^ weight on tn^dniw ub 
p 



groove ill it on one end. B; attach a string. 
K, with a short piece of wire attached to 
the loose end, E. The string should he 
about 16 in. long. 

Get a piece of white pine about V* in. 
thick, 6 In. 'Wide and 16 in. long, A (Fig. 1); 
saw a ple<re out of one end of it as shown. 
I'lii* piece HU'vi'od out should be 4 In. by 5 
in. 'I’ake the piece you sawed out and cut 
off about Vi In. on one side and put it back 
from where It was taken; but before doing 
tJds, <*iit a small place in one end of this 
(dere m that an empty spool can turn easily 
Ifj It. CS«‘e 1) in Fig. 1.) Run a long wire, 
C, tljroijgh tli«* piects A. and also through 
11, uiid the spool, I). This will make a trap- 
*Untr that will drop 'i^'hen the string F Is 
wound on to HiK>ol, G, and the piece of wire, 
K, Is withdrawn from under B 'when the 
sisrifi runs down. A close study of Fig. 1 
will show you exactly how to make this 
port of the appurstus. 

Tako a haary piece of wood, A 
aai ag| a Blaoi out of one end f 
ia place ao It wfr 
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between match and spring and strike It* 
starting a dre. Be sure to baye a notch in 
the spring so that it will pass the head 
cf match, or it will put ont the match when 
Htmck. Lay something that Is easily 
burned close to the head of match to start 
the fire. Ejtcelslor and paper are both good. 

This is a good thing for a lasy man and 
costs nothing to make. I used such an 
apparatus several winters, and it Is nice to 
have a warm fire to get tip by. If you do 
not wish to attach it to your clock, run 
the String to your bed and pull It and start 
the fire yourself. 


HOW TO MAKE AN AUTOMATIC FURNACE 
TENDER. 


It Is a simple matter to make a device 
which will open the furnace dampers at any 
desired hour day or night. It Is particularly 
desirable for use In early morning In order 
that the house may be warm before getting- 
up time. The instructions are by a corre¬ 
spondent of the Metal Worker. 

Most furnaces have two draft doors, a 
check draft at the back and a draft door, 
or lid, in front. When the furnace Is 
checked the door in front Is closed and the 
rear draft is open, allowing air from the 
cellar to go Into the chimney without pass¬ 
ing through the furnace. "When the fur¬ 
nace is burning the rear draft is closed and 
the front one open, forcing the air to go 
through the grate to reach the chimney. 
The simple device illustrated will permit 
the draft to be shut off as desired, while a 
common alam clock wilt close the check 
draft and open the front draft at any hour 
desired. Pulleys must he screwed Into the 
celling, as shown in Fig, 1. Fine rope leads 


from the check draft to the end of the lever 
E and from the front draft to the end D, 
A hard wood stick 12 in. long Is shotvu 
by D, C, E working loosely on a screw, C, 
driven Into the wail or other convenient sup¬ 
port. F Is a w^elgbt, consisting of an empty 
tomato can. Into which coal can be put until 
it Is Just heavy enough to operate the drafts. 

To check the furnace the end E Is dravrn 
down, as shown In Fig. 1, raising the check 
draft and allowing the front draft to close 
of its own weight The end E is held down 
by a lever, O H I, hinged In the middle on 
the bottom side and fastened to the wall by 
a screw^ at I, on which it w^orks loosely. 
The alarm clock, Fig. 2. is set to go off 
at any desired time and Is placed on a shelf, 
so that when the alarm goes off the winding 
lever for the alarm, which has been length¬ 
ened by binding a piece of bard wood, 
strikes the hinged lever from below at H, 
bending It up so that it flies out of the way, 
releasing the end E of the solid lever. The 
weight F then falls, as in Fig. 3, opening 
the front draft and allowing the check draft 
to close of its OWE weight 


PACKING FLANGE JOINTS WITH AS¬ 
BESTOS 

For packing flange Joints, a correspondent 
of the Engineer claims that thin sheet as¬ 
bestos (wet) is far ahead of the best rub¬ 
ber, if a permanent Joint is required, though 
a rubber gasket can be put on much more 
quickly and easily. 

Great care Is necessary in handling the 
wet asbestos, but if the Joint is w^ell made 
with very thin sheet asbestos and the 
flanges are In good eoudition, It will stand 
several hundred pounds pressure. 




^antM T90dmr. J.—FtiAu* Uraft* OliMa«a vO. ^vrok 
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TWISTING A ‘‘flclNTlRE JOINT” IN 
GERMANY 


American linonioii use only a pair of 
pocket pliers for twisting up a Molntire 
Joint snys the American Telephone Journal, 
hut In Germany the linemen have a pair of 
clamps especially for the purpose. These 



clamps resenilJe nut crackers somewhat, 
but have a nuinlM»r of slots fitting the dif¬ 
ferent sizes of Mcliitlre Joints it may be 
necessary to mak(\ Each clamp has a 
h.iiidle and a sot screw by means of which 
Its Jaws are fasteiunl about the sleeve to be 
twlstcMl. With the sleeve in position and 
the two clamps aiipllwl the Joint Is made by 
revolving the handles in opiKJsite directions. 


AN EMERGENCY WATER FEED 

The shop was away out in the woods; the 
l)oller an upright and the engine a 5xl2-in. 
The iii.leetor went all to pieces one afternoon 
and th(*y had no pump. Most people would 
have shut down and waited till a new in- 
jci-tor could be telegra|)hed for and receivnl. 
This Is what the engineer did. There was a 
l>lece of five-lmh gas|)ip(‘ under the bench; 
it happiMied to Is* about threi* feet long and 
thr«»ade<l at <»ach end. Gai)S .were screwtMl 
on and one end conne< ted by way of a one- 
inch pipe to the fe«Ml-plj)e. This one-inch 
pll»e was long (*nough to raise the five-inch 
length abov(* the top of the !>oiler. The up¬ 
per end was |)rovided with a short length of 
one-inch jiipt* provided with a globe valve 
and ending In a funnel. This end was also 
connr(ted with the steam s|>a<*e by a half- 
inch pipe running into the hole lately occu¬ 
pied by The third water-gauge C4»ck. The 
sho]) started at seven the next morning and 
for four days that holier was fe<l by gravity. 
The valve in the steam pipe and In the one- 
inch pipe below the five- Inch piece would be 
si; the big pipe filled through the fun¬ 


nel; Its valve would then be shut, the others 
opeiUHl and down would go the water into 
the boiler. Of course it made hard work 
lugging water up a ladder in paila all day, 
but the engine kept turning. 


GLUES FOR RESISTING DAHP 


1. Prepare ordinary glue with boiled lin¬ 
seed oil. 

2. Melt 1 lb. glue in 2 qt skimmed milk: 
shellac, 4 oz.; borax, 1 os. Boil in a little 
water and concentrate to a paste by heat 


TO MAKE PAINT ADHERE TO GAI^ 
VANIZED IRON 


In painting galvanized Iron apply first a 
solution of ammonia water, using a white¬ 
wash brush to put It on with. Allow this 
to dry before applying the paint, says a cor¬ 
respondent of the Metal Worker, and there 
will be no difficulty about the paint adher 
iiig to the Iron. 


HOW TO MAKE A HOE FOR THE 
FIRE-ROOM 


A hoe much better adapted to the dimen¬ 
sions of tlie boiler and the kind of fire car¬ 
ried can he made at home rather than 
IMnight, says Power. To make such a hoe. 
rivet a Tt-in. malleable railing fiange on to 
a piece of iron, 3-16x6V6xl3 in. Screw In a 



Hoe for Fire-Room 


piece of pipe of the proper length, and fit 
the other end of the pipe with a piece of 
iron bent as .*<l)own In the illustration. This 
can be put on by means of a reducing 
coupling. 


A machine for keeping the smoke tubes 
of marine or stationary boilers free of soot 
has recently been Invented. Hitherto the 
tubes have been swept out about eveiy 
sev(*ii days: by means of the new device the 
ret:irders In the tnlies which break up pmaa 
on their way through the tubes are rolBftii 
by a handle on the outside. The oD* 
is so simple that It can be perfr 
few bonn, glTliur an ecoM 
the coal 
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SHOP NOTES 


A SPECIAL METHOD OF BRAZING CAST 
IRON. 


The following procesn Is gi^en bj a cor¬ 
respondent of the BJacksmltb and Wheel- 
wrlght as bis particular method of brazing 
east Iron. The illustration shows a piece of 
wlndmilL all In a solid cast piece, with a 
brc^k at and brazed from the Inside in 
the manner described. The writer aays: 

‘T take 1 part of pulverized glass. 2 parts 
of ground marble^ % part of carbonate of 



Snjilat CmMft traa, 


Iron, 2 parts of pulverized hotax. For flux 
trike 1 part of water and 1 part of pulver¬ 
ized borax. To grind your inorble and Iron 
tnke a bustard file or an emery wheel alM->ut 
No. 86 grit, so as not to make filings too fine. 
To imlverlze the glass 1 take a piece and 
hnnimer on It on my anvil. One learns Ui 
n few hammerings the heat way to piilver- 
lz<‘ H. Tliero ia a trick In it» hut I don't 
know liow to explain it. 

*'\Vhfii your casting is ready to braze, take 
your mixture and llie fiax and make a paste 
nod put a thin coat on each piece and bolt, 
Mmp ^»r wire them together so they will not 
mow while In the fire. Put it In clean fire 
aiul tjc'Sl to high retl heat; put your brass 
at^eltrr oil it fd! H melU; use plenty of ii on 
work to be sure of n good job. When 


the brass la melted, cut off your blast and 
let It rest there till it turns nearly black, 
then you can remove It and put it away so 
you can use yoiir fire If you are rus^hed. 
When cold take off braces, bolts or wire, 
whichever It may be, file up and your Job 
is ready. Now* remember, if there Is any 
dill or grease you won’t get rid of It I heat 
the irou to a red heat and use steel brush 
and give It a good brushing. Then let it 
cool. Don't bolt the braces too tight to¬ 
gether; If you do, wdien you heat your east¬ 
ing It will expand and your brass won't go 
through where it should. Yon must use 
borax the siime as if you were going to 
weM steel. To braze iron or steel do not 
use glass or malleable iron; use only iwvrax 
with some carbonate of Iron, and of course 
you must use the brass, Y^ou must cake 
your coal so there will not be too much 
sulphur or gaa In it to spoil your job.” 


MAEIKG A FLOOR-CLEANER. 


The floor-cleaner shown in the sketch 
was made by a correspondent of the En¬ 
gineer from some rubber betting about 3 
in. wide and 18 in. long. Ttvo pieces of 
hardwood 6 In. tvlde, IS in. long and % in. 
thick W'ere cut in the form^ shown, and put 



Btib&er noof-Clfliuitr 

together with the rubber between them, so 
that the rubber projected below the wood 
about % inch. An old broom handle was 
Inserted anil the cleaner was complete. 

The floor on w'hlch this -was used tvas a 
cement one, and the cleaner worked weU 
for ptifthlng water out of the room. It Is 
also good as a mop for drying a floor after 
a scrub-dow n. 

- 

Aluminum, becauHe It withstands the 
action of acids, is a suitable material for 
hooka for removing photographic negatives 
fron> acid baths. It makes good acid fun¬ 
nels, also. 
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WAftlimG WATER FOR SHOWER BATH 
OR WASH BASIN. 


There are many establishments where 
steam Is available in which a shower bath 
can be used wMth advantage by the em¬ 
ployes of the plant, for their refreshment In 
the summer season, and for purely bathing 
purposes at the end of the day’s work all 



the year round. At a recent meeting of the 
Pacirtc Const fJns Association the device 
shown in the nccompnnj’ing illustration was 
prcsentcHl in the “Wrinkle l)t*partmont” for 
the consideration of men working in gas 
niuniifacturlng esfablishments, and was met 
with strong aiM>roval. 

It is iiiadi* with a piece of 2-inch or 2Vj- 
inch pipe 21:* feet long. At the lower end it 
is reduced to ‘‘i inch. Where the cold water 
enters at the upper (uid there is a reducing 
T to inch. Jiie side opening is where the 
hot water is taken off to the shower or 
basin. At the top of the T there is Inserted 
a i»erforated tube of lU*'lnch pipe with cap 
on the h)wer end. This tube is connected 
with the live steam line. The user can get 
the desired temperature of water by adjust¬ 
ing the valves on the cold water and steam 
inlets. This will be found very handy and 
a cheap shower for use at the works or any 
•ce where steam la to be had. 


THiHimro zme PAnns. 


The proper medium for mixing sine wbtte 
is pale boiled oil. Many firms manufacture 
pale boiled oil especially for this purpose, 
and the painter wUl ordinarily save him¬ 
self considerable trouble by procuring this 
proper medium at the outset 
In mixing zinc paints, use as much oU 
and as little turpentine as possible, the oil 
being pale boiled, and keep the paint as 
^^round” as possible. All zinc paints can be 
applied much rounder than lead paints. 

Oxide of zinc and sulphide sine white, 
when ground in oil in the form of a stiff 
paste, should be kept from air In the stock 
casks, and whenever a portion Is removed 
the surface should be smoothed down and 
covered with a little raw linseed oil. Never 
use water, but always oil, for covering the 
surface of zinc paints. 

SAFE SPEEDS FOR GRAY-ISOH FLY¬ 
WHEELS. 


The following valuable table of safe 
speeds for gray-iron flywheels has been com¬ 
piled by W. U. Boehm, superintendent of the 
flywheel department of the Fidelity and 



C’asualty Company. The American llacMi* 
ist says: **Tbe table la figured for a me 
of safety on mom ammslSMl^ 
which !■ 
deveki 





CARE OF PACKIKG RINGS. 


Packing rings meit by air bnike repair- 
men should never he bung on nails or liooks, 
as they are fi4>on sprung out of a true circle 
hy tUeIr own suspended weight, necessi¬ 
tating much filing away of the ring to make 



it fit the cylinder* This, says Locomotive 
Engineering, is especially true of governor* 
triple valve and equalising piston rings. 

For tile snnili rings use tin boxes slightly 
larger than the rings, which should be laid 
flat 111 the box* Large air pump rings 
«lion Id be laid on shelves. If thus cared 
for, the circle will remain true and the 
rings uiny be readily fitted* 


TO REPAIR CRANEPIN BRASSES* 


The sketch shows a worn-out wristpin 
box from a high speed engine, the dotted 
lines showing ivhere the pin had worn the 
metal away. A correspondent of the EngL 
Deer tells how he repaired It 

It was taken out* put In the lathe and 
bored out to the lines 1 and 2, and the six 
t^-ln* radial holes (A, B, C, D, E, F) were 
drilled* A pin of dry wood % In* smaller In 



SttbblttlQfl tlie Box 


diameter timn the wristpin was then 
turned and the boxes babbitted around it 
Tbe boxes were then put in the lathe and 
tiored out to the size of the pin. The oil 
grooves were cut and the rod connected. 
The brasses have never given the least trou¬ 
ble since the repair and tbe babbitt does not 
require keying so often as the brass box did* 


VISIBLE SIGNALS FOR TELEPHONES* 


In a factory or plant w’here there Is con- 
sUlerable noise at all times and where the 
room is so large It la not always possible 
to bear the telephone bell* an Ingenious ar¬ 
rangement for visible signals may be used 
to advantage. 

Red Incandescent lamps of about 16 can- 
dlepowcr each will serve as good signals 
and several should be placed at various 
points where they will be likely to be no¬ 
ticed, If automatically turned on. Connect 
them alt on the same pair of wires and 
nin tliese to the telephone. 

On tbe back of the closet or partition 
where the telephone is placed mount a block 



of wood thick enough to have Its upper sur¬ 
face flush with the magneto case. On an 
ordinary snap switch without a handle at¬ 
tach a long bar having a weight at Its 
outer end and small hook made of copper 
n^re. Mount this on the block. Slip the 
hook over the clapper of the bell and bal¬ 
ance it Figs. I and 2 show this arrange¬ 
ment clearly. When the telepbone bell 
rings, the hook will slip off* the weight fall 
and the switch will throw on the red lights, 
notifying any one In any part of the room 
who may see them that there Is a call at 
tbe *phone. 

This Ingenious apparatus was first used 
In a large steel mill where news of a fire 
In the toivn was noised abroad by the boiler 
house whistle upon notiflcaiion over the 
’phone* says a correspondent of tbe Ameri¬ 
can Machinist 
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A GOOD METHOD OF SAWING WEDGES. 


For tills puriiose use a j^ood. stiff back 
saw, sharp. First saw Hue A A dowu to B. 
Seeoncl, saw wedges C out and then raise 
them up one-eiglitli inch to make a guide 
for the sharp ends of the wedges D, all of 



which saw off at the line B after the C 
wedges are sawed off. 

“We use pitchy floor scraps,” says a cor¬ 
respondent of the Blacksmith and Wheel¬ 
wright ‘‘and after the tirst wedge cut. every 
cut makes two wedges, and they stick bet¬ 
ter than a shaviHi we<lge.” 


BRACING A STEAM-HAMMER FRAME 


A crack developcMl In one of the stand¬ 
ards of a 10-cwt. steam hammer while some 
large motor pinions were being forgeil a 
short time ago. The Klectrical Magazine, 
London, tells how the standard was braced 



so that though it has been used for heavy 
Jobs several months it shows no sign of 
bicaking more. 

The crack is shown at A. A 2-in. square 
bar of sti^l was forged to the required 
shape, as shown in the sketch. Cooling 
contracted the bar and so braced the frame. 


There were produced in the United Stft 
^ year 280,000 tons of iead. 


HOW TO FIX PEARL TO GLASS. 


The design desired should be first care¬ 
fully gilded in outline and the spaces be¬ 
tween the lines filled with very clear var¬ 
nish. Allow this to become tacky, and then 
with a little size on the end of the finger 
pick up some of the flakes of pearl, put 
them on different parts of the letter; fill in 
with smaller flakes and press some pearl 
powder on to cover the space completely. 

Apply the varnish with a soft hair fitch, 
says the Master Painter and when the work 
Is quite dry press a layer of tinfoil well 
into the breaks to fix the pearl to the bad. 
Paint over with tinted white lead, mixed 
stiff in boiling oil with sufficient Japan gold 
size to drj’ quickly. 


A SIMPLE METHOD OF BURNING OUT¬ 
LINE LETTERS ON GLASS. 


Write the letters in with a weak solutiOD 
of white matting acid. This will roughen 
the surface of the glass. Gild the letters 
with isinglass size, bringing the gold be¬ 
yond the letters in order to obtain a bright 
margin line. Then write the whole of the 
letters, center and edges, with Japan gold 
size and red lead. When dry remove sur¬ 
plus gold with water. Varnish, Japan gold 
size or conebmaker’s black Japan makes a 
good protective backing. 


CLEANING BOILER TUBES. 


In discussing a previous article in the 
National Engineer Chas. B. Risley says: 

There seems to be no objection to the use 
of a scraper as a cleaner of boiler tubes, 
except the laborious task necessary when 
It is used, as against the comparatively easy 
w'ork of operating a steam blower. In my 
opinion noitber of the above methods gives 
the best results. The great majority of 
scrapers are not efficient tube cleaners be¬ 
cause they cause the soot in the tube to bulk 
up ahead of the scraper In a manner that 
necessitates the scraper passing over some 
of it and compressing to the sides of the 
tube, resulting In a poorly cleaned tube. 
The soot, so compressed, forma a aurfhee 
upon which other soot finds easy and oou- 
veiiient lodgement 

With purely steam blowera, tmffils 
arises from the fact that the imdUnw 
the exp* ■Seam, 

d- 
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either or both of the methods previously 
mentioned. 

With the hot blast system we have, for 
example, for a 4'inch tube, a steam nozzle 
% inch in diameter, which is used to syphon 
the gases from the furnace at approximately 
800 to 1,000 degrees, the size of the gas 
inlet being 2% inches in diameter. In this 
w'ay the volume of steam is superheated, 
thus preventing moisture or cold air enter¬ 
ing the tube. 

I have conducted a number of tests to 
determine the temperature and velocities 
of the discharge of steam tube cleaners, 
with results as shown in the following 
table: 



FORGING HOLLOW SHAFTS HAVING 
LARGE HOLE IN CENTER. 


Hollow shafts of large diameter having a 
large hole in the center which tapers toward 
the ends (Fig. 1) should be forged in the 
manner shown in Fig. 2. Bore straight 
through the largest diameter and then put 
the ends under the hammer or forging ma¬ 
chine and bring them down to the diameter 



says a correspond- 
Maehinist This re- 
^ at the ends and 
e the conpllngs 


Such shafts are used in our large men- 
of-war. In a 16-in. shaft the hole for a few 
feet at each end is about 6 in. in diameter 
widening into a hole 9 in. in diameter at 
the center. 


HOW TO BURN OUTLINE LETTERS ON 
GLASS. 


The following instructions apply where 
each letter is to be outlined with a bur¬ 
nished line li inch wide, the Interior of the 
letter being in a dull gold. 

Lay the glass flat on the table, and for 
the parts of each letter which are to be in 
dull gold leave plain glass; plate coat the 
rest with embossing black. The exposed 
portions of the glass should then be eaten 
away with hydrofluoric acid, which wiil not 
attack the covered portions and will do its 
work in a few minutes to a half-hour, de¬ 
pending on the strength of the solution. 
To ascertain the depth to which the acid 
has eaten draw a needle or other flne steel 
instrument against the edge of the letter. 
When deep enough, pour off the acid and 
wash the surface of the glass with clean 
water. Remove the black with turpentine. 

Gild the letters, allowing the gold leaf to 
come beyond the edge of the letters to the 
required width of the burnished line. Use 
a weak solution of isinglass as a medium. 
When dry protect the gold line by a coating 
of red lead and gold size. W hen this is 
hard the sur[)lus gold may be readily 
Trashed off. 

If the plate glass cannot be removed from 
the sash, the acid cannot be used in the 
manner described. In such case lay tlie 
gold around the edg(‘8 of the letters on the 
back, on a weak solution of isinglass. Cut 
the gold on a cushion and place on the wet 
size. When dry, the gold from the face 
side will appear bright. It may be further 
burnished, if desired, by rapidly pouring 
hot water on the letters and allowing it to 
run off, using great care to prevent the 
gold washing off, if a weak solution is used. 
Paint the line of gold in with a backing of 
gold siz(‘ or varnish and red lead, and when 
it hardens wash off the gold beyond the 
edge of the line. To make the letters ap¬ 
pear dull done to the edge with isinglass, 
write the inner part in with pale varnish 
and when almost dry, gild. 


Our readers are urge<l to contribute to 
“Shop Notes” any kinks which they have 
worked out, or may be using to advantage 
and which others 
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MEANS OF REMOVING MOISTURE FROM 
COMPRESSED AIR. 


LENGTHENING A TWIST DSHIi WITH 
PAPER. 


Compressed nlr would be even more ex¬ 
tensively used than It now Is were it not 
for the presence of moisture which, in some 
instances, would do damage to the work in 
hand. 

In a large plant where compressed air 
is used a great deal, the moisture was suc¬ 
cessfully disposed of after several means 
had been tried and failed, says Power. 



Bomorlnff Moiatsre from OompiMMd Air 


The receiver pressure being 80 pounds 
and only 25 pounds being necessarj*, a re* 
dneing valve or pressure regulator was in¬ 
stalled, as shown in the sketeli, which has 
made dry air a i^osslbility. 

The drain shown at tlie bottom of the 
tank may be <»pened and a piece of paper 
Indd under it. and no im)isture will be vis* 
llde, except perbni>s a little oil, if it lias not 
lu‘en opmuMl for ipilte a while. 

Simv this ap|>aratus has been put in, 
there has not Immui any more trouble with 
mulstun\ and If it help^ in this case it will 
surely help others. 


Some time ago I bad a caatiiig, as shown 
in sketch, to be drilled at a, b, c, and d. 
1-inch hole. The holes bad to be drilled ab¬ 
solutely in line through both lugs, for a 1* 
inch shaft to go through. 

I clamped the casting to the angle plate, 
and after I had drilled through the lug, a, 
I found that the drill was not long enough 
by ^ inch to drill through lug b. Of course, 
I could have turned the casting around and 
drilled from the other lug, but this would 
have necessitated a very careful lining up to 
get them absolutely In line. Instead of 



reversing the casting, I took the drill out and 
wrapped paper around the taper socket on 
the drill, then by placing same In spindle 
of drill and tapping it gently, I succeeded in 
drilling through both lugs at one setting, and 
the drill never slipped in spindle. 

I know of no rig that can be fixed up 
any quicker than this one, providing there 
is nothing at hand except the average length 
of drills.—Norman, Muscatine, Iowa. 


THAWING A PITCHER PUMP. 


To thaw a pitcher or com¬ 
mon kitchen pump, unscrew 
the piimj) and put a hollow 
elder or small iron pipe down 
the main puini» pipe. With a 
funnel at the top of the tube 
or small Iron pipe boiling hot 
water can !»e made to reach 
the frozen part. Keep pour¬ 
ing the hot water. Two feet 
can be thawcHl in two min¬ 
utes. before n»tlring draw a 
im!l of water so there will be 
a supply on hand.—Contrib¬ 
uted by Carl Baum, Val¬ 
paraiso, Ind. 
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HAITDT TABLE FOR SPACING HOLES IN 
CIRCLES. 


EASY BiETHOD OF REMOVING KNIVES 
FROM SICKLE BARS. 


The following table for spacing holes In 
clfcJea* Bent tia hs J- C. Bnab of Dnluth, 
Minn., Ib a great Ume aaver and avoids mak¬ 
ing nnmberiess trials. 

Suppose the problem was to divide a 62- 
Inch etrele Into 44 equal parts. First And 
44 in the table and on the same line under 
S is .0T1339. MuJtipi.T this bj 62 which 
gives 4.42301S In. Having dmwn two diam¬ 
eters at right angles to each oUter the dlvld* 
era are set to 4.42. using a scale of one* 
tenth. Convenient for draftsmen and pat¬ 
ternmakers. 


No. 

Dpgre^a. 

SecoQdf. 

Slae. 

k 

flu 

* 4 

.8660 

4 

45 

4 • 

.7071 

5 

36 

* 4 


6 

30 

A K 

.5000 

7 

25 

43 


S 

22 

30 

.3820 


20 

* 1 

.3420 

10 

18 

* P 

.3090 

u 

10 

22 

,2817 

12 

15 

* ■ 

.2583 

13 

13 

51 

.•j:m 

14 

12 

62 

.2227 

15 

10 

,. 


16 

11 

16 

.1951 

17 

10 

36 


18 

10 

» « 

.1730 

10 

0 

20 

.1613 

20 

0 

* * 

.1564 

21 

8 

35 

.1492 

22 

a 

It 

.1423 

23 

T 

60 

.1363 

24 

7 

an 

.1305 

25 

7 

12 

,1253 

26 

6 

65 

.1204 

27 

fl 

40 

.1101 

28 

6 

26 

.1120 

20 

6 

13 

.1081 

30 

fl 

., 

,1046 

31 

5 

SO 

.1012 

32 

5 

3S 


33 

6 

27 

.0050 

34 

5 

19 

.110(23 

SS 

5 

06 

.mn 

36 

5 


.mi 

37 

4 

52 

.0348 

m 

4 

44 

,11826 

30 

4 

36 

,0805 

40 

4 

30 

.0785 

41 

4 

23 

.07(15 

42 

4 

17 

.0747 

43 

4 

11+ 

,0730 

44 

4 

5+ 

.0713 

45 

4 

. * 

,0607 

46 

3 

54 

.0682 

4T 

3 

49 

.0668 

48 

3 

46 

,0664 

40 

3 

41 

.6641 

on 

3 

3fl 

.0628 


This table can l»e eatended to any numljer 
by consalUng Trautwlu, page 1022. 


T<f tost the purity of turpentine drop a 
small quantity on n piece of white paper 
and expose to the air. Ko trace will be left 
if Urn mriM’iitlne is pure. Imt If It contains 
oil or other foreign nmtlcr the paper will 
he greasy. 


This is a difficult task unless the smith 
knows just how to go about tt. and compara¬ 
tively simple when he does,_ Many a smith 
has tried to remove worn out or broken 
knives from mowing machine sickle bars by 
means of a chisel and punch, with the result 
that the rib on the back was either bent 
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double or broken In two, says a correapon- 
dent of the Blacksmith and Wheelwright. 

To make an easy Job of it. catch the knife 
to he removed Ormly In a vise, having the rib 
on top of the vise but not caught In it. Then 
with a set hammer placed m it will Just 
catch the knife and not the rib, drive down¬ 
ward, and the rivet will he cut off, as If by 
magle^ between the knife and the rib. Cut 
but one rib at first and then cut the other 
one, and the blade Tvill then drop off. In 
this way ten blades can be knocked out in 
as many minutes without tiring the patience 
too greatly* 


TAKING SPUDS OUT OF BOILERS. 


Plumbers often find U difficult to take 
spuds or nipples out of old boilers as in 
bammerlng spuds to loosen them one Is apt 
to disfigure or split them. To take them out 
without Injuring them heat nipple or spud 
with torch or furnace and wiien hot put ou 
pipe wrench and unscrew. If It does not 
come heat a little more. This tuethiid saves 
lime^ trouble and noise.—Contributed by 
Arthur Ed, Ilauslcln* 
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CLEANING FLOORS. 


One pound of common soda and one 
pound of quicklime melted or mixed in one 
gallon of boiling water, is good for remov¬ 
ing hard paint and restoring color of floors, 
says the Master Painter. Saturate the floor 
with the solution, sprinkle clean, sharp sand 
over it and scrub with soap and water. 
This will clean and bleach the floor pei^ 
fectly and it may then be waxed. 

WIPING JOINTS IN HARD PLACES. 


Where a building is equipped with a 
wrought-iron pipe screw Joint drainage 
system and where a Joint must be wiped 



under the closet to connect the vent to the 
lead bend connecting the closet with the 
waste pipe, considerable trouble would be 
saved, siiys the ^ietal Worker, if the 2- 
inch vent pipe were c^onnected with the lead 
bend before the cementing and tiling was 
s»»t and if a 45 or 90 degree bend was made 
In the 2-incli pipe, so ns to allow for any 
Inaccumcy of the piping or fixtures when 
finally w*t. This would allow the pipe to 
1m> still further bent or straightened to meet 
the requirements. Some .idea of the condl- 
'*^n8 met with under the floor where the 


Joint must be wiped are preeented in the 
plan and elevation given in Fig. 1. The 
dotted lines show the extent to idddi tiie 
lead bend may be moved in order to fluUl- 
tate the wiping of a Joint when the vent 
connection is made with the lead bend. 

It is often difficult to bold the heat until 
the Joint is property made, where the pipe 
is as thin as the lead bend or the vent pipe. 
Fig. 2 shows an arrangement for maintain¬ 
ing the heat until the work is finished. An 
old piece of tin plate or sheet iron is bent 
in the form of a small basket with ends ex¬ 
tending up to turn down over the end of 
the lead pipe and so support the basket at 
the point desired. Sufficient air spaces to 
allow free radiation of the heat and con¬ 
tinued combustion of the hot coals which 
should be placed in the basket should be 
made. Perforations in the sheet metal will 
suffice. Stuff the top end of the bend with 
paper to prevent the generation of too much 
heat This method is convenient where a 



pipe must both bo dried out and heated be¬ 
fore proceeding with the work. 


A SIMPLE FIRE EXTINGUISHER. 


Where gasoline Is used in any great quan¬ 
tity tlu^re Is always danger of fire. In the 
ceiling over the tank containing the ft**— 
liaiig a fragile bottle containbur 
gallon of ammonia, by a stil— 
link. Should the gaaoUr* 
will fall and he * 
nonfa 
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WHEAT DUMP FOR CUSTOM MILL. 


The sketch represents a method of receiv¬ 
ing wheat at small custom mills. The farm¬ 
er places the sack on the hoard and lifts 





it up until it tips, says the American Miller. 
Then the sack slides in and empties in a 
hopper scale. The advantage of this is that 
every sack of grain can be inspected, to say 
nothing of the saving of labor. 


SOLDERING CAST IRON. 


Solderihg cast iron is a rather unsatisfac¬ 
tory undertaking at best. The ordinary 
killed acid is the best flux to use, says the 
Automobile. The surfaces to be united 
should be made bright and clean; this is 
most important They should then be tinned 
separately and sweated together. The pieces 
must be kept hot as any tendency to chill 
the solder will cause failure, and the parts 
should be pressed together as closely as pos¬ 
sible while cooling. It will be seen at once, 
on commencing the tinning process, that 
solder has not the same tendency to adhere 
to cast iron as to brass, for instance. For 
this reason a soldered Joint in cast iron 
can never be depended upon to stand much 
strain. Some of the better and closer cast 
irons can hardly be soldered at all. Gaso¬ 
line motor cylinders are usually exceedingly 
difllcult to sblder. 


PREPARING TRACING PAPER 


The following is a capital method of pre¬ 
paring tracing paper for architectural or 
engineering tracings, says the National 
Builder: Take common tissue or cap paper, 
any size sheet; lay each sheet on a flat sur¬ 
face and sponge over (one side) with the 
folv»HuL taking,care not to miss any part 
Qacez' Canadian balsam, two 
^wnentlne^ three pints, 
nut oil; a 
te aDDhrtng 
imt 


As each sheet is prepared it should be bung 
up to dry over two cords stretched tightly 
and parallel, about eight inches apart, to 
prevent the lower edges of the paper from 
coming in contact. As soon as dry, the 
sheets should be carefully rolled on straight 
and smooth rollers covered with paper, 
about two inches in diameter. The sheets 
wili be dry when no stickiness can be felt. 
A little practice will enable any one to make 
good tracing paper in this way at a mod¬ 
erate rate. The composition gives the sub¬ 
stance to the tissue paper. 


ANOTHER DEVICE FOR WINDING 
SPRINGS. 


Either close or open wound springs of 
any pitch may be wound by the device 
shown in the sketch, says a correspondent 
of the American Machinist. 

Make the piece A of a suitable piece of 
flat stock, long enough to rest against the 
front of the lathe bed, and bend to fit over 
the mandrel, M. The mandrel should be 
smaller than the finished spring by the 
amount of spring in the materiai being 
wound. Drill the bole, H, a trifle larger 



than the wire used, and chamfer its edges 
a little. Its position determines the pitch 
of the spring; the pitch being steeper the 
farther the hole is from the left. This 
bends the wire just at the point where it 
goes on the mandrel. Do not hold back on 
the wire, as tliere is practically no waste. 
The collar, C, mounted on the mandrel, has 
a hole drilled longitudinally in it, for re¬ 
ceiving the end of the wire. 

To wind a spring, grip the mandrel in the 
lathe chuck, pass the wire through the hole, 
H; bend the end of the wire over at right 
angles and insert in the hole in the collar, 
C. Start up the lathe and wind the spring. 
Use a fairly stiff mandrel and no support 
for the outer end will be necessary. For 
slender mandrels an old chuck mounted in 
the tail spindle may be used, having the 
Jaws tightened enough to support the end. 
of the mandreL 
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RAISING THE STACK. 


The raising of a tall stack always be¬ 
comes a matter of popular interest before 
it is accomplished and any bungling may 
bring embarrassment to the man super¬ 
intending the job, who, in all likelihood, had 
not counted on the group of interested spec¬ 
tators. A correspondent of the Woodwork¬ 
er tell how he goes about this operation. 




vis. 1 

Derrick pole, "blocks, tackle and all nec¬ 
essary rigging were collected soon after the 
construction of the building had been 
started, as it is good policy to have them 
at hand and in readiness. The derrick or 
“gin” pole usually consists of three poles 
set in a tripod. In this case a poplar log 
“snaked” up the bank was the best avail¬ 
able. The pole was 54 ft. long and 10 in. 
in diameter at the top end; the brick stack 
stump was 18 ft high and the iron stack 


built and the pole set on it, which gave 
about 9 ft of space between hlodkM when 
the stack was “high,” ready to set over Into 
place. 

Blocks and tackle consisted of a doable 
or two-sheave block having a becket to 
which was fastened one end of the 114 In. 
rope (500 ft long) and a triple or three- 
sheave block. The other end of the rope 
was the “fall” of the line—or the rc^ to 
which power is applied. It was passed four 
times around the “crab” of the drum, which 
“crab” was a geared windlass consisting of 
a crankshaft, having a crank oa each end 
and carrying a small pinion which geared 
into a spur gear, keyed onto one end of a 
spool shaft The spool was tapered down 
from the flanges toward the middle so that 
the rope slipped toward the center as wound 
on, and one man pulling on the slack end 
would cause it to Impinge on the qxMd 
enough to raise the load pulled by .two men 
at the cranks. This crab was geared so 
that the pinion made six turns to the qpor 
gear’s one and by means of it with the 
tackle blocks, two men could raise a load 



lie. 8 


with the spark nrrostor, was 87 ft. long, 
consequontly the pole was not long enough. 

To meet this emergency a butt splice was 
made at the large end of the pole by means 
of a 12xl2-in. by 16 ft. timber and two 
pieces 6x12 in. by 12 ft. (Fig. 1.) This 
gav<» 70 ft. of pole, hardly length enough, 
allowing 10 ft. for blocks, sling and lashing 
for landing the pole in the stump. To gain 
length a crib of railroad ties, 5 ft. high, 
d having a platform of 2-in. planks, was 


of 8.000 lbs.—more than 5 men could pull 
up bodily by hand. 

The derri(*k pole to be raised wel^ied 
4,000 lbs. A 3x4 in. by 24-ft. scantling and 
a pair of double '^i-in. blocks were llist 
raiscMl by hand. With this a larger derrM 
pole 5x5 in. by 40 ft. long was pulled up 
and securely stayeil with four giur rauHL 
Then by means of blocks, tackle $ 
the main derrick pole was lloiB^ 
as shown in II* ^ 
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this last operation the guys to the main 
pole were all pulled very tight by means of 
a pair of small blocks, each guy in turn 
until the slack was taken out of them. 
This was done by placing a “stop knot” on 
the guyrope, fastening one block to it and 
another to a sling around the post to which 
the guy is fastened. The “stop knot” Is 
tied as follows: 

We will say the guy is a 1%-lnch rope 
and the stop knot rope %-inch. Take hold 


the weight of the stack comes onto this 
lashing near the center, if the joints are not 
very strongly riveted the weight of the ends 
will sometimes shear the rivets off at the 
joint nearest the lashing. To avoid this 
three ribs of angle iron, ^2x2 in. about 
20 ft long were put in, placed equidistant 
on the inside circle of the stack, lengthwise, 
and securely riveted to It. Some boiler 
builders furnish these angle bars to be put 
in full length of the stack, but unless the 
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of the end of the smaller rope marked A 
(Fig. J), With the left hand; hold it against 
the large rope and make three round turns 
toward the right over the large rope.. Bring 
the end of smaller rope, marked B, back, 
and take three half hitches to the left. 
Bring the end marked A through the loop at 
C, and attach to the hook of block that has 
the larger number of sheave pulleys. It is 
very important that the guy ropes should 
be pulled tight, so that the stack does not 
take a lurch and gain momentum enough to 
break one or more of them. 

In the instance mentioned, the tackle 
blocks and rope were not raised with the 
pole. Before the pole w’as raised “cleat’* 
steps about 2 ft. apart were put on and a 
1%-in. bole was bored in the top of the 
pole and a l-in. round iron davit put in, 
the hook part hanging over toward the 
stump when the pole was up. A man went 
up carrying a small line with which he 
pulled up a pair of small blocks and with 
this tackle the large blocks and tackle were 
pulled up. 

The appliances all being in place, the 
crab bolted to the foot of the pole, all the 
guys pulled tight, and the *makefasts” all 
secure, the lashing was put around the 
stack 3 or 4 feet above the center of the 
weight of the stack—that is, so that the 
bottom end of the stack was a little heav¬ 
ier than the top. This lashing is usually a 
moe of the aixe of the block line, passed six 
'**'**Hiiid the stack, and the hook of 
^ booked into three of the 
e pulling tight around 
slip up. As all 


stack is of very light weight material it is 
not necessary except at the middle. 

A set of four guy ropes were then 
fastened to the stack 11 ft. from the top 
and another set of four 13 ft. lower down. 
Everything was made secure and taut and 
then, the stack laying alongside (Fig. 2) 
the blocks were hooked into the lashing, the 
winding of the rope on the crab was begun 
and the stack slowly went up. The lower 
end w’as held down by a hand line and thus 
an upright position was gradually assumed. 
When at the right point, it was pulled over 
into place, settled down on the stack plate, 
plumbed and the guys secured to the eight 
posts previously set. 


POINTERS ON ARMATURE COILS. 


Wires should be of the proper size to ob¬ 
tain the requisite electromotive force, but as 
short and thick as may be, in order to give 
the least resistance possible. Their electro- 
conductivity should be of the best, good 
copper wires being nearly equal to silver. 
Coils should be wound with air spaces, as 
some heat is always generated by their re¬ 
sistance, and ventilation cools them. Mica 
and asbestos are good for insulating arma¬ 
tures. 


The wind pressure upon a flat surface Is 
twice that upon a cylindrical surface of the 
same height and width. 

Eleven pounds of nails will nail on the 
1,000 laths required to cover 70 sq. yds. of 
surface. 
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HOW TO MAKE A LEVELING BOARD. 


The board shown in the sketch is bandy 
tor grading: pipe trenches or leveling ground. 

It may be made from an ordinary piece 
of lumber 6 ft. long, 8 in. wide and 1 in. 
or more thick. At the center and at right 


Home-Made Lerel 

angles with the bottom edge of the first 
board rigidly attach a piece of the same 
lumber, about 3 ft. long. At the top of this 
upright piece attach a plumb bob. Mark 
a scale on the bottom of the board and at 
the center. The swing of the bob will indi¬ 
cate the grade. 


LEVEL FOR GRADING D1TCHB& 


A level like the one shown In the illiutra* 
tion Is used in Montana tor grading irrlga- 
tion ditches. The construction of the level 
is plainly shown. In operation the level is 
carried by one man and an assistant makes 



marks with a shovel, to guide the driver 
of the ditcher, which follows about 200 feet 
in the rear. The usual grades allowed are 
from one-half to three-fourths of an inch to 
the rod. The level being Just a rod in 
length is especially handy for the purpose 
mentioned. 


Knots You OugHt to Know 


ABO 0 e 






A. —Bight of a rope. 

B. —Simple or Overhand 
Knot. 

C. —Figure 8 Knot. 

n.—Double Knot. 

E. —Boat Knot 

F. —Bowline, first step. 

Bowiine, second step. 

H. —Bowline, completed. 

I. —Square or Reef Knot 

.T.—Sheet Bend or Weaver's 

Knot. 

K.—Sheet Bend, with a tog¬ 
gle. 

I..—Cnrrick Bend. 

M. —Stevedore Knot com- 
l)Iet«Hl. 

N. —Stevedore Knot com¬ 
menced. 

().—Slip Knot 

P.—Flemish TxK>p. 

(J.—Chain Knot with tog¬ 
gle. 

R. —Half-hitch. 

S. —Timlier-hltch. 

T. —Clove-hitch. 

U. -Rolllng-hiteh. 

V. -Timber-bitcb and Half¬ 
hitch. 

W. —Blackwall-hltch. 

X. —Fisherman’s Bend. 

Y. —Round Turn and Half- 
hitch. 

Z. —Wall Knot eo" 

AA.W«1< 







825 


PUTTING RUBBER TIRES ON IRON BAND 
SAW WHEELS. 


Tbe following kink will be of use to those 
who experience some difficulty in making 
the tires stick. The reason they do not 
stick is because the wheel is cold and chills 
the shellac. 

Fill a common oil ean, having a small out¬ 
let, with gasoline. Have the wheel clean 
and keep it revolving slowly by hand. Put 
a little gasoline on all around the rim of 
the wheel and then touch a match to it 
and keep the fire all around the rim by 
putting in gasoline wherever the fire dies 
out Keep this up until the wheel is very 
warm, then let the fire die out and put on 
very thick shellac and then the tire. The 
tire will stretch even all around and cause 
no more trouble by coming off.—Contributed 
by Chester R. Wyman, So. Paris, Maine. 


HINTS FOR DRAFTSMEN. 


Steel pens are soon ruined through not 
wiping, and even when faithfully cleaned 
after using, soon accumulate more or less 
deposit. They may be made as good as 
new in a few moments by rubbing with 
a bit of sandpaper until free from dried 
ink and rust. The sandpaper can be ce¬ 
mented on a tiny stick and take its place 
among the desk accessories, ready for in¬ 
stant use. Pens are cheap, of course, yet 
a good one one dislikes to part with, and 
the operation is so simple that it is worth 
while. 

A fine or coarse pen can be created at will 
by means of an oil stone; a little practice 
will soon demonstrate the idea, rubbing at 
the sides reducing the lines, and across the 
end rendering the pen coarser. If any 
scratching ensues, a few trials will show 
where to apply the oil stone to remove the 
difficulty. 

This method can be used to advantage 
also with etching pens. It sometimes occurs 
that the Inking pens of a drawing set fail 
to Ink properly and cut the paper. This is 
not only annoying but ruins the work. The 
oil stone, applied to each point after separ¬ 
ating as widely as possible, will remedy the 
defect Rub the finger over the points, to 
ascertain that th^ are no feather edges, 
and than contlitae with the oil stone until 
obtained. Afterward 
A Mfftie alcohol will 


broken^ 
» to 


can be procured: Remove the broken glass, 
and cut a piece of cardboard to fit in its 
place; cut an opening to show the figures 
and lines, and string a hair across the open¬ 
ing, cutting a niche in the cardboard with 
a penknife for the hair, and being careful 
that it lines up properly. In this way one 
can use a slide rule until a new glass is ob¬ 
tainable.—Contributed by A. B. Weeks, 
Cleveland. 


HOW TO MAKE A FINE-TOOTHED SAW. 


Once In a while a saw having very fine 
teeth, fine as those on a jeweler’s saw, but 
with a much wider blade is required. Such 
a saw can be made of an old spring from 
an eight-day clock, says a correspondent of 
The American Machinist 
The sketch shows the gauge made of 
^x%-in. machinery steel. Grind one side 
of a 3-cornered file safe, cut a piece of steel 
the length of blade you require and clamp 
in the vise; file one space A the proper 
depth, take the gauge in the left hand and 
apply in space A and file the next space. 



holding the safe side against the gauge. Re¬ 
peat this operation until the saw is com¬ 
plete. Regulate the depth by the number 
of strokes of the file. For thin brass or 
German silver tubing, one long stroke is 
enough; for flat stock, two; for hard rub¬ 
ber or fiber, three. 

Punch holes in the ends to stretch in a 
frame, or for miter work make a back for 
the blade by slotting a piece of flat brass 
like B, or take a piece of soft brass and 
double over like C. If for any reason you 
should desire to draw the temper at each 
end, wrap the toothed part in a wet cloth, 
or, better still, stick through a raw potato 
and leave the end exposed and apply the 
heat The temper is hard enough for gray 
iron and machinery steel. The blade can 
be made at the rate of 1 In. in 3^ minutes. 
No set is required. This saw makes a cut 
of .02 in. 


The "1906 Shop Notes,” 200 pages, 385 
fllnstnitlons, only 50 cents. 
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BLACK XKAMBL fOK WOOD. 


DIVIDING CIBCLES BY THE STEEL 
SQUARE. 


A circle may be divided into any number 
of equal parts by the use of the steel square, 
says the Metal Worker. To do this, divide 
360 by the number of equal parts desired. 
This will give the angle of the parts in de¬ 
grees. 



Let us suppose that we wish to describe 
an octagon within a circle. Dividing 360 
by 8 gives us 46 degrees as the angle of the 
parts. Set bevel square at this angle by 
aid of the protractor and from any dia¬ 
meter as the base line, secure a new base, 
using this from which to secure a second 
and so on until the circumference is com¬ 
pleted. This proceeding is Indicated in the 
diagram. 

For a very large circiimforeiice, first make 
a small drawing, having a diameter which 
is a factor of the given circumference, keep 
in mind that dimensions of similar figures 
are in proportion and the sides may be se¬ 
cured by the rule of three. 


BOILED OIL FOR ZINC PAINTING. 


Mix 1 part of binoxide of manganese, in 
coarse powder, but not dusty, with 10 parts 
nut or linseed oil. Keep gen<»rally heated 
and stir friHiuently for 30 hours. The oil 
will then begin to turn a re<ldish brown and 
W'ill answer for any paint. 


FILLER FOR WALNUT. 


To make a goo<l walnut filler mix together 
equal parts of rye flour and china clay and 
a little burnt umber with two parts turpen¬ 
tine, one part lK)iled oil and two parts Japan 
gold size. Apply wdth a rag. 


If you have a good **kink’’ for this depart¬ 
ment, send it in. We can use rough sketchas 
Af ai^ sixe. 


Prime the wood with linseed oil, turpen¬ 
tine and while lead; give it two or three 
coats of black mixed with copal varnish 
and turpentine; rub it down dry with 
pumice stone and water, and then varnish 
with copal. Rub down again and polish 
with oil and rottenstone, which will give 
a perfect smoothness, says the Master 
Painter. 


HOW TO MAKE A TRIANGLE. 


A triangle which may be used hy a lodge 
or other organization as a call instead of a 
bell or bom, is described in the American 
Blacksmith. 

The triangle, which should be about 24 
in. on each side, is made from a round bar 
of spring steel, % to % in. in diameter, and 
about 6 ft. long. Mark it off into three sec¬ 
tions, as at A in the drawing, making the 
marks very light with a center punch, not 
a cold chisel. Heat one end of the bar and 
forge it as at F, then heat the bar at the 
mark D and bend the top over as at B. Now 
heat at the second mark E and bend the 
lower part toward the forged end F, but not 
touching it. True your triangle until the 
base is horizontal and the other two sides 
form equal angles at each end of the base. 
To see if the piece is straight, place it on 
a perfectly level surface, and if all sides 
touch equally your job is flnished. 



In working your steel bar be eaie^ 
to overheat en< 
work too 


at 
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MOVING HEAVY WEIGHTS IN THE 
MOUNTAINS. 


Wheu notliLug else is HViUlable tike wind* 
lass show^u in ttie accompaujing sketches Is 
used in the munntalns of Montana for mov¬ 
ing heavy weights. If It Is possible to ob- 
fain anything else for the purpose this wind¬ 
lass Is not desirable, but tt may prove very 
useful In an emergency. 

At the top nod base of the t^^lodlass are 
Iron bands having Hugs from which pass 
strong guy ropes and chains to iron rods 
driven Into the ground. The weight ts at¬ 
tached by means of strong rope, which un¬ 
winds from the email drum and winds upon 
the larger* thus giving double or triple pur¬ 
chase according to the difference In size of 
the two drums (Fig. 1). When the weight 
has been pulled up ns far as the windlass 
can pull It, the rope No. 2B (Fig, 2) la short- 


CEMENT FOR UNITING BRASS AND 
GLASS. 


Due part caustic soda, 3 parts rosiu, 3 
parts plaster, S parts water, boiled together. 
Hardens In one-half hour. To prevent hard* 
ening so rapidly substitute zinc white, 
white lead, or slaked lime for the plaster. 


AUTOMATIC TIRE PUMP FOE AUTOS. 


Automobile tires may be indated while 
the machine Is running. The device is spe¬ 
cially re(.^ommended for use where a slight 
puncture is had and it Is desirable not to 
repair before reaching home or some shop. 
The pump Is carried lit the tool box and 
fastens to the bub. An eccentric works the 
pump, the air steadily discharging Into the 
tire. The pump will fit any make of wheel. 




eued and the windlass rope lengthened or 
unwound and a new start is taken, or the 
windlass is moved farther back. A, Fig, 2, 
indicates the guy stakes.—Contributed by 
Lee H- Clarke, Bozeman, Mont, 


Fbr laying 100 cn. ft of wall, a cord of 
stone, 3 bu. of lime and a cubic yard of 
sand should be allowed. 


TO REMOVE FROST FROM WINDOWS* 


One of the simplest and quickest methods 
of removing Ice from windows is to place 
common coarse salt on a dry cloth and rub 
the frost. You will be surprised to see how 
rapidly the frost is removed* and the glass 
will not coat again for a day or two. eveu 
In very cold weather. 


































WHERE THE BEST BRISTLES ARE OB- 
TAINED-RUSSIA THE SOURCE 
OF LARGEST SUPPLY. 


Bristles are so extensively used for 
brushes of so many deseriptioiis and for 
BUeh widely varied pun^oses that oue won¬ 
ders where all tin* abundant supply eomes 
from. Good bristles, however, are expen¬ 
sive and more than that, the Ameriean sup¬ 
ply is of the lowest grade, short, erooked 
and tit only for the cheapest kinds of 
brushes. 

The reason for this is that in America 
hogs are grown for ix)rk, and are killed 
young, the bristles being obtained at several 
of the large American packing plants, where 
men, hired for the purpose, grab what bris¬ 
tles they can as the hogs pass along in be¬ 
ing cleaned, after killing. The bristles are 
gray and less sightly than the will to ones 
obtained elsewhere. The hair from the 
ridge of the hog’s back is the best and is 
saved for brushinakers’ use; that from the 
sides is used in cheap grades of curleil hair 
used by upholsterers, says the Master 
Painter. 

Russia supplies the world with the high¬ 
est grade of bristles, long, stiff and snow 
wdiite, the latter (]uality being no inconsid¬ 
erable factor, though for efficiency it makes 
them no better than the gray or black bris¬ 
tles. The reason Russia leads in this prod¬ 
uct is that the hogs from which the bristles 
are obtained live in the forest, half wild, 
and are not killed young for pork as in the 
United States. The better the hog for pork 
the poorer for l)rlatle8. Siberia also pro¬ 
duces good bristles. The bristles are packed 
in casks weighing 250 and 300 pounds. They 
are assorted into the following grades: 
“Okataka,** from 5 to 7 in. long and used 
by shoemakers, the coarsest and stiffest 
bristles grown. “Firsts,” 4 to 6 in. long, 
stiff and elastic; “Suchoys,” iV* to 5 in. 
long, flue and soft; and “So(*onds,” SV-j to 6 
in. long, also tine and soft. Kach gnule is 
furnislu^ in the four colors, Avhite, bronze, 
gray and Idack. The peasant women save 
the bristles and sell tlnuu to itinerant ped- 
dlars who in turn sell them to dealers. The 
lM*st stock is gathered In the winter time 
and they range in price from 60 cents to 
$5.00 per pound. To be a good bristle buyer 
r4H|uin‘s years of experience. The quality 
of bristles is determituHl by length, stiffness 
and color; cheap qualities are often made 
to appear far better than they really are. 

Germany, France, China and India all 
furnish bristles in commercial quantltlea. 


ADJUSTABLE LIGHT FOR FITTOT^ 
BENCHES. 


When fitting benches mu along the wall 
they < ain be lighted up very nicely in the 
manner shown in the sketch. Lamps siu 
pended from the roof are unhandy, as it is 
often difficult to fix them in Just the right 
position. 


Adjnateble Llcht for tlw WitttaM Braoh 

To arrange the light as shown ran the 
wiring along the wall about 4 ft above the 
benches, as at A, and take them up to the 
ro.se, B. A wrought-iron bracket, C, la fixed 
to the wall by two screws. This bracket 
is drilled to receive the swing arm, D, which 
is made out of u ^-in. round arm in the 
shape shown. A small S hook is hung loose 
on the arm and the wire passed over it. 
The loop ill the lower part of the S hook, 
says the Electrical Magazine, London, 
should be just large enough for the wires 
to pass through and keep it the required 
height as adjusted. 


HOW TO BRAZE HOLLOW CASTINGS. 


Take old wagon * or buggy boxing and 
crack it. Drive a very thin wedge in the 
(*ra(‘k to keep it from closing tight when 
hot. Take the softest brass filings or apel- 
tcT that can be got. Mix it with about one- 
eighth of Its bulk of boric acid. Put the 
box in the fire and beat red. Dip a point of 
a lily in the mixture and spread it along 
the crack; Mow up until the brass is melted. 
Take out and lay it away to cooL Be care¬ 
ful not to jar while hot. Take a aledge and 
mush up when cold and yon will see that 
you have bruziKl the easiest thing possible, 
and for this reason the brass was clean and 
the work contracted and did not move while 
heating and cooling, as separate pfpn* 
would, which is the secret of the whole 
says a correspondent of the BladBS** 
Wheelwright If your 
rusty, llleb scrape, 
muriatic aeM 

ing add 
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SHOP NOTES 


HOW TO STHAIGHTEN SHAFTING. 


If it is not to remove tlie shoft 

to be stntlgiitened* It tony be fjtraighteiieil 
while tp pluce by the metUoil shown In Ftjr, 
1. Have enough weight ou the end of the 



shaft to cause considerable strain, and pound 
liglifly on the top of the shaft 
Tn Fig. 2 Is shown another method. Hang 
the shaft to be straightened by the ends, 
the bow being up, and pound on the under 
side with a light hammer. The light taps 
swedge the Iron, says the American Miller, 



and cause It to he straightened. Use a 
at might edge to true the shaft by. 


LAYING A DRAIN ACROSS A MARSH. 


tn drain laying, when a soft place Is 
reached in a marsh or In seepy land. If 
afone or gravel cannot be procured the place 
sltuuld be treated as shown in the sketch, 
says Brick. The place when dried out Is 
tlahli*^ to sink, but by bridging it as shown, 
by driving down short 64ii. boards about 2 
feet apart until solid ground is reached, 
truing up the tops of these hoards and nalb 
lug on a 6'-in, board to grade on which to 
lay the tile, the difficulty may be overcome. 


HOW TO SPLIT PAPER. 


When drawings or engravings are printed 
on both sides of a sheet of paper and it 
Is desired to file them separately, the paper 
may be split very satisfactorily and with* 
out Injury to the ^drawings, says a corre* 
spoodeiit of the American MacbinIsL 
Have ready two pieces of cotton cloth, 
an Inch or two larger than the paper to be 
split some flour paste and some warm 
water. Cover the paper with a thin coat¬ 
ing of the paste, dampen one piece of cloth 
and place on the paste side of the paper; 
smooth It out and so remove any air that 



may be tinder the cloth. Treat the other 
side of the paper in the same manner and 
allow tlic whole to become thoroughly dry. 

When dry, separate two corresponding 
comers of the paper, os shown in the sketch, 
and gently pull apart. Paper will adhere 
to each doth and they must then be allowed 
to soak In water In order to remove. Handle 
earefully till dry- 


To make enough mortar to plaster 100 sq. 
yds. use S bu. of good lime, 16 bu. of sand 
and 1 bu. of hair. 



Layio# » Dr»l* Tarouch iCAfiby 
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THE MSASUESMENT OF VACUUM. 


The importance of knowing Just the pres¬ 
sure in the condenser has led to much dis¬ 
cussion as to bow it should be determined. 

Fig. 1 shows one method, using the prin¬ 
ciple of the barometer, in which the mer¬ 
cury column Is pushed up by atmospheric 
pressure until its weight, plus the pressure 



The MeMurement of Veennm 


in the condenser, equals the atmospheric 
pressure on the mercury In the dish. Sup¬ 
pose this column Is 25 in. high and the ba¬ 
rometer reads 30 in. The pressure in the 
condenser is equal to 5 in. of mercury. But 
two readings were n(»cessary to get It. Be¬ 
sides this, a higher barometer reading; that 
Is, great<»r atmospheric pressure, which 
would, of course, push the mercury up. 
would seem to show a better vacuum in 
.he comlenser, w'hen In reality this vacuum 
was probably made less by the increased 
atmosplKTlc pressure. 

The bt>st Instniment Is one that will: (1) 
show the actual pressure In the condenser, 
independent of the pressure of the atmos¬ 
phere; (3) it must bo accurate at all times. 

Take a glass tube, made and connected as 
in Fig. 2, with a Tacunm above the mereow 
<n the closed end. The dUfereneo In h 


of the mercury in the arms of the U tabs 
will show quite well the actual pressure in 
the condenser. If the mercury riser S in. 
in the tube it means that the pressure on 
the exhaust side of the piston is the same 
in effect as if the piston were lifting a layer 
of mercury 5 inches thick. In a lO-lnch 
piston this would mean a constant load of 
about 193 pounds at its back. Thia helps 
us to understand a 25-inch yacuuin and now 
a still lower pressure cylinder can get work 
out of this exhaust steam. 

• The instrument in Fig. 2 is neat and cheap, 
and the arm at the right need be only 10 
inches in length. By its use we may speak 
of 5 inches back pressure instead of a 25- 
inch vacuum. 


HOW TO START A PIPE DIE. 


It is possible to start the ordinaiy plain 
2-in. pipe die on anything, save rotten pipe, 
by the follow’Ing method, says a correspond¬ 
ent of the Engineer. 

Take a board 6 or 8 in. longer than is 
necessary to reach the center of the pipe 
when standing on end, and with one esDd of 



a bar or the handle of chain tongs in dN 
pipe, incline the board so that the upper 
end comes about flush with the pipe, ai 
shown in the sketch. Bear down on the 
bar, which will press the boards sgolMt 
the stock and so hold It firmly In poMdS 
and squarely against the end off the llM 
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COLtECTING SPILLED MERCURY, 


Mercury epilled oo floor or table Is hani 
to collect, as It separates Into small globules 
which roll away at the allgbtest touch. A 
simple method of collecting it Is to make a 
wet ring around It by means of a wash 
bottle or a glass, and then gather It up on a 
card scoop or In an envelope. The mercury 
cannot readily cross the wet ring.—Tech¬ 
nics, London, 


HOW TO RECUT OLD FILES AND RASPS, 


Dissolve 4 oz, mileratus in 1 qt. water and 
boil the files in the soliitlou for a half hour. 
Remove the flies, Tvaah and try them. Then 
to 1 qt, of water slowly add 4 oz. sulphuric 
add. Immerse the flies In this preparation 
and let stand from six to twelve hours, 
according to the fineness or coarseness of 
the files. Earthen vessels only should be 
used for the acid preparation. Bottle the 
liquid and it may be used again; but be 
careful In handling It, as It Is poisonous,— 
Contributed by F. H. Olson^ Loomis, Neb, 


A SIMPLE OIL SEPARATOR 


For separating oil from water before fil¬ 
tering the oil, the apparatus shown In the 
accompanying sketch is efficient and can 
be made at home, says a correspoudeut of 
the Engineer, 

A gallon oil can is used for the tank, and 
the pipe, C» Is connected to the drip from the 
engine. Through this pipe, C, the oil and 
water enter until the liquid In the can Is on 
a level with the pipe. A, through ivhich the 



light oil floats off, while the water runs out 
at B, which is ^ In, lower than A, so that 
the water cannot reach A, In starting the 
separator, to prevent any water getting into 
pipe B, it Is well to pour enough water Into 
the can to cover the bottom of pipe B. 


HOW TO MAKE A TIME ALARM. 


A time alarm which will blow a whistle 
nt the time it Is set for Is very easily rigged 
up as shown in tho sketch, 

A weight Is attached to the whistle cord 



and hung up by a loop of wire on a trigger 
working loosely on a nail. The other end 
of this trigger is set under the hook of an¬ 
other loose trigger. An alarm clock hav¬ 
ing the bell removed Is set against the wall 
by means of spikes on which the tegs rest 
The clock Is near enough to the second trig¬ 
ger so that when the alarm nnga the ham¬ 
mer will strike the trigger and release the 
weight which falls with a jerk and so blows 
the whistle. A little slack in the cord run¬ 
ning to the whistle will cause the weight to 
fall with a jerk. 


HOW TO CLEAN PAINT KETTLES, 


Add half a pound of caustic soda to two 
gallons of water, and boll the kettles In the 
sotiitlon. The caustic acid may again be 
used for the same purpose several times, or 
may be used for cleaning paint from wood¬ 
work, says the Master Fainter. 


A good furniture oil Is composed of 1 pt, 
boiled linseed oil, 4 oz. yellow wo.'t 
and cotoxed 










































SET SCREW POINTS. 


BAND SAWS AND HOW THEY AHSXADE 


In obtaining a point on set screws which 
are to be nsinl on threaded collars, the 
method shown in the sketch is excellent, as 
It entirely stops annoyance with soft metal 
points. 

To procure the points is a very simple 
matter. In Figs. 1 and 2 is shown part of 



an adjusting ring for the blades of an ad¬ 
justable reamer. Uough bore the hole, leav¬ 
ing enough stock so it can easily be re¬ 
chucked and finished; drill and tap the hole 
for a set screw and screw' a wTought-iron 
cap l)olt in the tapped hole, as in Fig. 1. 
With a hand die out the extreme end of the 
cap lK)lt small enough to be a “sloppy’* fit 
in the tap hole, this being done to insure 
enough lateral play in the en<l to be used 
ns the ‘’point/* so that the set screw wMil 
force it tightly upon the male thread which 
the adjusting ring i.s to fit. Rechuck tlie 
ring and bon* and cut the thread in it in 
the usual w’ay. This being done screw” the 
cap bolt out of tin* hole, and cut off a piece, 
ns shown at Fig. 2, with two or three 
threads of the original cap bolt on it and 
the same thread in the end as the adjust¬ 
ing ring. Caseharden the W’rought-iron 
“point” so made and screw' In to the ad¬ 
justing ring (s<‘e Fig. 2) until it Is in the 
same iw.sition it was in w'hen the Internal 
thread w'as eiit in its end. 

Points properly cas(*hardened, says a 
corresp(»inh*nt of the American Machinist, 
will not expand under the ordinary pres- 
sun* of tin* set screw and cannot mar the 
threads they grip. 


DARK GREEN PAINT FOR VEHICLE GEAR. 


When painting the gear of a vehicle dark 
gr(»en add a little chrome yellow, or chrome 
griM^D. if preferred, to the black for the first 
<*ont. and for the second coat add the same 
to black rubbing vamlsb.—John L, Whttliig 
^ns’ Book, “What Else to Do.** 


The very best steel obtainable, combin¬ 
ing qualities of toughness, elasttcity and 
edge-holding is used for band saws. The 
saw's are rolled from large pieces of the 
steel until of the right thickness (the stand¬ 
ard is 14-gage) and are then left for grind¬ 
ing and polishing. 

Band saws are heated for tempering in 
large furnaces 75 to 100 ft. long. When at 
the right heat they are taken out and 
plunged into a long trough filled with whale 
oil, and w'hen cold the teeth are punched 
by an automatic machine. If, when tested 
for its temper. It is either too soft or too 
hard, it must be retempered. 

The blade usually comes out badly twist- 
imI after tempering, says the Wood-Worker. 
Some are long-face tw'ists and some cross- 
face twists, then c*omes the cross-line twist, 
which runs the entire length of the saw. 
Sometimes part of the saw will have long- 
face twists and part cross-face twists. All 
twists are taken out of blade with the cross- 
pein hammer, and tension put in with the 
round-face hammer to the amount desired. 
Tension levels are used that are made on a 
circle, so as to have the tension even 
throughout the saw. 

The blade is then ground between two 
large grindstones running opposite direc¬ 
tions from one another. Great care is taken 
ill grinding to keep the stones true so as to 
grind the saw' alike on both sides. Should 
one stone become hollowr-faced and the 
other remain square, you would find the 
saw blade to be ground level on one side 
and rounding on the other. It would be 
impossible to level such a saw alike on both 
sides. 

AfttT being ground, saws are polished 
and braz(*d together, but are always ham- 
inereil and tensioned before they are put 
together. 


TO FINISH SPRIKS. 


Wet the surface of the spruce with dlHllP 
sulphuric acid aud allow it to dxy. Hold 
over a heated stove until the whole aortKO 
is ns black as charcoal, than with o allC 
scrubbing brush, remore all 
that will come off. ^ 
linseed oil an^ 
brings OP* 
glrmf* 


tow 



XO DIVIDE A CIRCLE INTO ANY NUMBER 
OF PARTS OF EQUAL AREA. 


IM ABCD be the circle, to be dlrided Into 
live parta of etjual area. Divide the diam- 
cter» AJD, loto a oomber of equal parts twice 
m irreat m the number of parts desired li^ 
the circle^in this case, five* Number the 
potuts as shown. From 1 as u center, draw 


c 



a luilf-eircle through A and 2 on one side of 
AD, and from S as a cetiter, strike a half- 
eircle through 2 and D, on the opposite side 
of AD, In the same way, taking as centers 
2 anti 7, 3 and 8, and 4 and 9, the remaining 
half’ClrcJes are clrami, giving the requlretl 
equal areas. 


OIL THAT COLD WILL NOT AFFECT, 


It Is often dllTicitlt to keep machinery 
properly oiled In cold weather, aa the oil 
Deeres In the oil holes and the cups, nml 
the oil upon the ways of the lathe and 
planer lieromeH sttlT, causing the inachlnert 
to work hartl. A go«>d oil for winter use is 
made by inlxlug graphite with cylinder oil 
until In tt thick or pasty consistency, end then 
adding kerosene tin HI H flows freely. This 
oil will not become stiff a I 14 degrees below 
Kcro, and la valuable to those operating tnii* 
chlnery oiitslde or In cold shopa.—Coiitrib- 
uletl by Paul S, Baker, Muscaliinv Iowa, 


rwiK»n*te wdik-li Is Well-propoiitoned will 
wnftsl««nt1 a iTnshlng strength of ©o 
fuftk par squarf it l-\ aald Most Amer* 
IflVt lltidf It to Itf tons per situuro 

fgfk towifviei; In their laws. 


CEMENT FOR LEAKS IN IRON PIPE, 


A cement for closing leaks in Iron pipe 
t^onalsts of coarsely pow^dered iron borIngB, 
5 lbs.; powdered sal ammoniac, 3 o^.; sul¬ 
phur, 1 oz., and water sufficient to moisten 
it. This composition hardens rapidly; but 
If time can be allowed It sets more firmly 
without the sulphur. It must be used as 
soon as minted, says the Mechanical Eugl- 
neer. 


TO MAKE GAS ENGINES NOISELESS^ 


To make a gas engine noiseless, the fob 
lowing simple device can be introducetl by 
anyone at a small expense, says an English 
journal: A pipe split for a distance of about 
80 Inches Is attached to the end of the ex¬ 
haust, with the split end upward. Beglu^ 
ning at the lower end of tlie cut, which 
may best t^e made by a saw, dividing tlic 
pipe into two halvea, the slotttnl opening 
is widened out toward the top until li has 
a width equal to the din meter of the pipe. 
The piiflr of the exhaust spreads out like a 
fan, and the tUscbai'ge Into the open air 
takes place gradually. The effect produced 
is said to be remarkable., but it depends 
somewhat on the flare of the tube, 

—- - 

SAFETY FIRE BUCKET TANK, 



The fire bucket is a constant temptation 
to the workman who happens to need a pall 
and caiiT find out* handy. The fire buckets 
to be of use when really 
needed must be In 
handy places. If they 
are set around on the 
floor they are either in 
the way or soon dis¬ 
appear. If hung up on 
nails or books or placed 
on shelves they dry out 
and arc often found 
empty and ready to fall 
to pieces when the lire 
comes. Au Eastern eon- 
cern has conceived a 
practical solution of the 
fire pail problem by 
using a galvanized Iron 
tank partly filled with 
w^ater in w^bich the 
pailH are kept. A lii to 
the tank keeps out dirt and prevents evap- 
oralloo. 
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FLANGED WHEELS. 


Fulty Systems and How They Could Be 
Improred 


The flanged wheel, undoubtedly, is very 
destructive in its effect upon a belt. Some 
manufacturers of belting state in their con¬ 
tracts that the radial flanges often used to 
keep belts on pulleys shall be dispensed 




with. The flangfrt nro used oftentimes sim¬ 
ply to overcome some Imperfection in the 
alignment of the wheels or shafts. Again 
they are employed to guide the belt cor¬ 
rect Ijk’ on a wheel whhdi is of too small 
diameter, t*»o wide or loo narrow, or In 
which the belt system itself is defective, 
and the belt cannot be kept in proper line. 


There are several reasons why the shon!* 
ders or flanges of wheels are often seen in 
use, even in these days of apparently pe^ 
fected power and transmission. Of coarse 
the effect upon the leather, rubber or can¬ 
vas belt of the flanges is to tear and wear 
the edges in a short time—sometimes in a 
very few weeks after the belt is installed. 
In the cuts are shown some illustrations of 
defective systems of flanged wheeis that 
came to notice recently. 

The wheel system shown in Fig. 1 was 
found in use in a flour mill. There had been 
considerable trouble in keeping a certain 
belt in line on some overhead shaft wheels, 
and in order to overcome certain other de¬ 
fects a wheel was put on with the flanges 
ns shown. The result was that the belt 
stayed on the wheels, but it constantly 
rubbed against the flange, as at A, result¬ 
ing in ruining that edge of the belt in a 
short time. Some overhauling was done, 
and the belt was caused to run within the 
flanges, but still it rubbed against the side 
of the flange, ns at B, Fig. 2. In course of 
time the edge of the belt was wrecked and 
a new belt had to be put on. The error 
in the flange system of deflecting the coarse 
of a bolt is that the flange has to deflect 
the belt after the belt has already taken its 
grip on the wheel. The way to deflect a 
belt on a wheel is to exert the pressure upon 
it sidewise to the right or loft, so that it 
will pass to the wheel spirally. This is 
done by applying the pressure before the 
holt gets hold on the wheel surface. The 
flange cannot do this. Fig. 3 shows the belt 
passing to the wheel, contacting with the 
flange K. There are occasions on which the 
flanges happen to come right, and the belt 
takes its course without danger of being 
worn by frictional contact with the wheel 
guides. But this is rare. Usually the flanges 
cn‘ate trouble, more or less. 

A system of right-angle drive was fltted 
up in a machine shop, as In Fig. 4, with 
the flanged wheels C. C. Many have used 
this form of drive, and usually made the 
belt stay on the wheels without the use of 
flanges on any of the pulleys. Sometfines 
when the system is installed and apparently 
complete, it is found necessaiy to turn the 
belt in the opposite direction, causing tlw 
belt to run off. Then the flanged w h eili 
are clapped on. The driving puller 
system is marked IX Thr 
in opposite direr 
therefore need ^ 
with a ool 





This sjsieiB ifl sometime's used instead of 
tbe lialf-cross method. The belt* however, 
has to be twice the length tliua for the direct 
driving. With proper setting the system con 
be nm readily without flanged wheels. 

In another establiahment a belt was ap¬ 
parently laboring along bettveen the flanges 
of a wheel, as at F, Fig. 5, and the floor 
and parts of machinery just below were lib¬ 
erally sprinkled with the grindings of the 
eostly leather belt* chafed from the edges 
by the flanges. An Inspection quickly de¬ 
termined the cause. The shaft carrying the 
wheel* F* was quite a distance out of line. 
The pulley, without its flanges, was unable 
to fetui 11 the belt oin Therefore, rather than 
re-adjust the shaft, a pulley wm keyed on 
with flanges. The flanges kept the belt on, 
but the elTect upon the belt wiis beginning 
to tell, and no doubt by this time the belt 
is upon the waste pile of the shop. A little 
re-adjustlng of the shaft, making the par¬ 
allel alignment true, would hare overcome 
the defect at once and for good. The driv¬ 
ing pulley of the systeiiip Ci. wm likewise 
flanged. The half-crossed belt running upon 
flanged wheels with disastrous results to 
the belting was found also In a number of 
caaea. Borne of the highest grades of lielt- 
ing were receiving unjust treatment from 
these flanges. 

In the half-crossed system, heavy belts of 
narrow* width are of course the best. For¬ 
tunately, the heavy, narrow belt Is not so 
readily torn and worn by the flanges. Often 
the tough little double belt will run for a 
long time, grinding against the flanges, be¬ 
fore signs of wear are observed, liut even 
tlie double belts* tough raw-hide belts, and 
belts made specially to resist w*ear and tear, 
cannot stand the cutting, breuking. grind¬ 
ing, chafing flanges Indeflnltely. The cone 
pulley is, In one respect* a form of flanged 
wheel, for the re^ison that one aide of the 
wheel In use must always be provided with 
a higher shoulder than the other side. Yet 
It Is very seldom that the change or the 
cone pulleys destroy belting. As the flange 
or shoulder exists on one side only In each 
Instance, It is possible to adjust the system 
so that the bell will always run so as to 
clear the shoulder. In the cone wheels the 
faces are made flat or x^erallel* as a rule. 
In special rases, however, convcxlng is ad- 
fiiv«d. Sm*h fA* ore ilso mode with re- 
o a s i u a. fmt mi jtllght that the fact ts scarcely 
Ml 1^ belt U Ih the abuse of the cone 
dlAt oAlMs trouble with the t>elts. 
Iflatewlmi systciu, adjusted In the 


manner shown in Fig. 6, was found in a 
wood-wwking establishnient. The outer 
pulley surfaces of each wheel at both sides 
were flanged at n and I. The shaft car- 
rilng the lower cone was out of true, and, 
to further add to the compl teat Ions* a shifter 
was In use nt J, manipulated by the lever 
and rod K. The belt was constantly abrad¬ 
ing against the flange^ and gave signs of 





breaking and tearing. The edges were 
scraped badly* When asked why the shafts 
were not properly lined so aa to overcome * 
the trouble, the response was that they did 
not have time to fix It Belting is an ex¬ 
pensive proposition. It wilt pay to take the 
time. 

As to building up wheels with flanges* 
tills ought not to he encouraged. Yet there 
are occaelons In vrhich It is perfectly proper 
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to use the flanged wheel It is wrong only 
when some one claps on a flanged pulley 
to keep a belt in line when the belt runs 
untrue because of defective adjustments of 
the shafts or wheels, or the belt unions are 
unevenly closed and the belt wabbles as a 
result. 

In Fig. 7 is a drawing of a home-made 
flange. The flange proper is L, and is part 
of the side which may be adjusted to the 
interior disks, so as to form the flanged 
wheel of the pattern shown in Fig. 8. The 
flanges are marked M, M. The disks are of 
wood, turned from hard stock, to right size 
at the nearest wood-working shop. The 
disks are bored through for the bolts of the 
flanges, and quite a substantial flanged 
wheel results. 

Fig. 9 is a sampie of what we often see. 
It is a piece broken out of the flange of a 
wheei. This fracture makes a rough place, 
and unless a remedy is sought the sharp, 
ragged edge will cut and ruin the beit. 
Broken pieces are sometimes riveted back 
in place. Fig. 10 is a sketch of the one- 
flange wheel. The flange is marked R. This 
type of wheel may be found in service in 
some places.—“Traveiing Machinist." 


RAISING A HEAVY TIMBER WITHOUT 
TACKLE. 


A heavy stick of green timber 12 in. z 14 in. 
and 48 ft long was raised to a height of 7 
ft 6 in. in fifteen minutes without the use 
of tackle by C. J. Case of Troy, Pa., and 
one assistant. The timl)er w^as raised as 
shown in the sketch, by see-sawing it and 
building up a crib of blocks beneath it. 
Each time one end of the timt)er went up 
a new block was placed, the work proceed¬ 
ing in this manner until the desinnl liciglit 
was attained. 


WEDGE FOR HAMMER AND TOOL 
HANDLES. 


An English tool maker has put on the 
market a metal wedge for securing heads 
of hammers and other 
similar tools. A mal¬ 
leable iron wedge is pro¬ 
vided with a short trav¬ 
erse slot at its thicker 
end. This wedge is driv¬ 
en into the shaft of the 
hammer, and a staple is 
then driven in astride 
the slot, its ends open¬ 
ing out as shown in the 
accompanying illustra¬ 
tion, thus preventing the wedge from com¬ 
ing loose. 


ROOFING PAINTS MADE OF GAS TAR. 


The following rc*cipc is one of the very 
best for a roofing paint made of gas tar: 

Take 30 lbs. each of coal tar pitch and 
cheap asphaltum; melt and boil slowly over 
a slow fire for five hours; add 8 gals, boiled 
linseed oil, and then add slowly 10 lbs. each 
of red lead and litharge. Boll three hours 
longer. Take from fire and thin, while still 
warm, with enough turpentine or benzine 
to make it work frwly. 

This is, however, a rather expensive paint 
and also considerable trouble to compound. 
A much simpler and at tlie same time re¬ 
liable paint may be made as follows: 

Take 3 gai. liquor coal tar and mix with 
it 1 gal. benzine asphaltum varnish, which 
may l>e tliinnod with either turpentine or 
benzine to working consistency. 


An exc(*IU*nt flux for copper, tin or ar* 
seiiic is powdtTcd flint glass. 
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COMPOUin) FOR USE ON COMMUTATORS. 


A good compound for use on commutators 
wlilch will prevent them from sparking or 
cutting and will 
keep them in 
good shape, is 
made as follows: 

Two parts of 
the best paraffine 
wax melted and 
allowed to come 
to a slow boil, 
into which is 
stirred one part 
of baking soda. 
Stir for two min¬ 
utes and add one 
part of the best 
and finest graph¬ 
ite. Keep stir¬ 
ring and let re¬ 
main over the fire 
for three minutes. 
Pour into mold. 

Any sort of a 
mold may be 
used. The one 
shown in the 
sketch is used by a 
correspondent of 
Power, and molds 
a stick 9 in. long 
and 1 in. in diameter. Cut up into sticks 
4^ in. long and wrap separately in tinfoil 

until needed. Treat commutator lightly 

once in awhile. 


ANOTHER METHOD OF USING SAND¬ 
PAPER. 


Fold the sandpaper three-ply. Face a 
piece of common rubber of suitable size 
and an inch in thickness. Place the sand¬ 
paper on the work, and upon this the rub¬ 
ber, and begin work.—Contributed by C. L. 
Troesdale, Sharpsville, Pa. 


WAMl aOLDSR FOR SILVER. 


allTtr and brass make a 
■Siu.A; 1 , .fc—^ wlilch will fuse 

lie addition of 

L tt la well 


soldered together with fine, soft wire. Have ' 
ready some finely powdered borax, well 
moistened with water, into which dip a 
camel’s hair brush, and touch the joint to 
be soldered, placing a little solder on the 
joint Apply a large piece of charcoal to 
the joint and then with a blowpipe and 
lamp blow upon it through the fiame until 
the solder melts. 

To cleanse the article after the soldering 
has been done heat it red hot and let it 
cool. Then boil it in alum water contained 
in an earthen vessel. The cleansing will be 
perfect. 


A GOOD SPIKE PULLER. 


The spike puller here illustrated is made 
of a 2V&-ft. steel bar in the form shown at 
Fig. 1, and has a clevis made as shown in 
Fig. 2, and measuring at the side 3 in., and 
at the ends IM in. The method of attach¬ 
ing the clevis to the steel bar by means of 
a pin is shown at Fig. 3, while Fig. 4 shows 
the position of the tool in use. This is an 



excellent tool for the purpose, and will pull 
rusty spikes as well as new ones.—Contrib¬ 
uted by C. J. Case, Troy, Pa. 


The best varnish for iron is a thin coat 
^ rod lead, laid on and allowed to dry, 
one"^or two coats more added. Allow 
to diy before 
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HOW A HYDRAULIC RAM WORKS. 

(Published in response to numerous requests.) 


The Invention of the hydraulic ram la 
credited to Michael de Montgolfier in 1796. 
The inevitable improvements since then in¬ 
clude greater efficiency and the ability to 
pump a different water than that which 
furnishes the power; that is, impure and 
unusable water may be made to pump good 
w'ater. Rams are now made to operate with 
a fall as small as 18 in., and up to 50 ft 
Under certain conditions water can be raised 
30 ft. for each foot of fall used. A first- 
class ram rd^iuires little attention and ought 
to run an entire season w'lthout repairs. 
They will not, of course, work when ex- 


sufficlent to close the valve B. At the mo¬ 
ment when the flow through this valve 
ceases, the inertia of the moving column of 
water produces the so-called ramming 
stroke, which opens the valve at C, and 
compresses the air in the air chamber D 
until the pressure of the air plus the pres* 
sure due to the head of the water in the 
main, is sufficient to overcome the inertia of 
the moving column of water In the drive- 
pipe. This motion may be likened to the 
oscillations in a U-tube. At this instant the 
column of water in the drive-pipe has come 
to a rest, and the air pressure l)eing greater 
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posed (o freezing eonditious, hut pip<*s can 
bo buried and the ram housed to operate 
continuously. 

'I’he cut shows a view of the so-called 
double-.ieting ram, one which pumps pure 
water by using impure water for power. 
Considering it first witliout regard to tin* 
donbI(‘-suppI.v featiin*. suppose tlie ojieiiing 
at II t<» be oIostHl. The valve at H being open, 
tlie water from the source* of supply at more 
or less elevation above tlie maeliim* fie>ws 
down the drive*-pipe A ami es.'apes tliroiigii 
The opening at If until the pr(‘ss«ire dm* to 
tin* inereasing velocity of tlio water is 



than the static bead alone, tlie direction of 
motion of tlie moving eoiumn is reversed 
and tlie valve* C closed. The water in the 
elrive*-pipe is then moving backward, and 
with the* e*le>sing e>f (* a teiulenej' to a vac- 
nniii is iireidr.eed at the base of the drlve- 
l>ipe; tliis ne*"atl\(* pre».-esiire causes the 
valve* H to eipe*ii again, completing the circle 
eif oiierations. At the* moment of negative 
pn*ssure* the little shifting valve E, admits 
a small eiuantity ed' air, and the following 
streike* this passes inte) the air chamber, 
whie-h woul I e)ilieTwiw gradually fill with 
water, the* air be*iiig taken up by water. 


The Mediterranean mote)r boat race from 
Algiers te> Toulon ended disastrously. Seven 
e*raft we*ro ent(*red and were convoyed by 
a whole* fioot of cruisers and destroyers. 
Kvory motor boat but one sank and the one 
spared was carried aboard its convoyer to 
Toulon, which place was decorated with 
triumphal arches to receive the winner. Hie 
affair turned out rather ridtcnlonelj eoBrid- 
ering that the English government lent Hi 
aid at a cost of $140,000. 
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INSULATING STEAM DOMES AND PIPING 
WITH HAIR FELT. 


Where a high preisure is carried and 
there is cons id era hie heat radiation It is 
economical to eoTcr steam domes and piping 
with non-conducting insulating niateriaK A 
correspondent of Power telle how be covered 
two steam domes and a large amount of 
2dm piping with hair felt. The domes In 
question were 4 fL 6 In. high hy 4 ft. wide, 
find to cover them one would proceed as 
follows: 

Around each dome fit asbestos board ^ 
in* thick and wire It on securely. Cut 16 
pieces of wood in. square, 4 ft. 0 in* 
long, and each having three slots cut in 


the ijotlcrs are ander steam, the tempera¬ 
ture of the boiler room will be reduced and 
made more comfortable, and fuel expense 
will be tessened. 

Cover piping In the usual manner, except 
In applying the asbestos paper. Cut this Into 
strips wide enough to go around the pipe, 
wet It and wrap around the pipes. It will 
not need twine to hold it If put on while 
wet Cover the asbestos paper with hair 
felt and then another layer of asbestos paper 
to give a smooth surface, and finally the 
neat covering of canvas. 


To remove ink stains from Ivory use re¬ 
peatedly a solution of quadroxalate of pot¬ 
ash In water. 



FIG. I 



PIG* 2 



Oo?«rls< » BoUflr Uotat Wlcb Mmlr Fait 


them (Fig. 2) 4 In* long and % in, deep, 
Set eight of these pieces at equal distances 
around each dome in a vertical position with 
slots toward theashestos board (Fig. 1). Wire 
these in place also, and then put on another 
layer of^ in, asbestos board* Wrap this with 
strong twine, to hold It In place, and then 
w’Tap on hair felt, a layer In* thick. Wind 
on twine to hold this secure and, keeping the 
surface smooth, cover the hair felt with as* 
liestos paper, and finally cover the whole 
with canvas properly sewed and painted. 
Treat the top of the dome In the same man¬ 
ner, except that the asbestos should he cut 
by a paper templet made to fit the safety 
valve, main stop and 2-ln* connection, and 
radial strips of wood should be used Instead 
of vertical pieces. Fasten these to the ver¬ 
tical strips with wire nails* Fig, 3 shows 
a sectional view of the covering* With this 
covering the band can feel no heat when 


HOW TO FIND THE NORTH AND SOUTH 
POLES OF A DYNAMO* 


Willie the dynamo Is In service, bring the 
north-seeker end of a compass needle near 
each of the poles* Those that attract this 
end are north poles and those repelling It 
are south poles. 


HOW TO TEMPER SPRING STEEL. 


Heat to a cherry rod and plunge Into cold 
water. This will harden It; clean with 
emery cloth* To draw tho temper, place In 
clean hot sand until the colors run to blue. 
Then place in cold water. Repent the sand 
process If still too hard. 


The 1905 Shop Notes Is an excellent ready 
reference book for emergendes, full of short 
cuts and original kinks. Only 50 cents. 
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FIRST THINGS TO DO IN CASE OF BURNS, 
OR SCALDS. 


Three classoB are generally recognized: 

1. Simple reddening of the skin. 

2. Accompanie<l with the formation of 
blisters. 

3. Charring of the skin and ulceration 
of all degrees up to compl(>te destruction of 
the part. 

Burns of the second and third degree, 
especially when covering large areas, re¬ 
quire immediate medical attendance. In 
severe burns there is liability to shocks and 
prostration. The general directions for 
treatment of such a case would be to trans¬ 
port the patient to a place of safety, then 
remove clothing by cutting away with a 
knife or scissors, if the clothing sticks, do 
not pull it off, cut around it and wet It with 
water or oil, promptly ex<'lnde air by cov¬ 
ering the wounded or injunHl surface. 

As the pain attending a burn is very in¬ 
tend*, care should be taken not to expose too 
large a portion of tlie surface to the air at 
any one time, and to cover as (pilckly as 
l>ossiblc with something that will exclude 
the air. This should be done the moment 
the covering Is removed. When the burn is 
extensive, expose and dress a small portion 
of the bum at a time. 

Never hold the burn to the heat, but 
warm moist cloths are sometimes gnitefiil. 
especially if wet with a warm solution of 
baking soda (bicarbonate). 

When a person’s clothing catches fire, 
make him lit* down immediately or throw 
him down if necessary. Wrap him quickly 
In a blanket, cloak or% shawl, preferably 
some woolen mat(»rial, and .smother tlie fire 
by pressing and patting upon tlie burning 
points from the outside. Have water ready, 
and in removing the wrapping pour the 
i%ater over tlie liurning point. 

St*rious degrt‘t*s t)f sliocks usually foll<iw 
such burns. In cast*s of severe shock it is 
heroit* treatmt*nt to lay the perstm on a sheet 
and lower him. clothes and ali, into a Imth 
tub full of wati‘r, inoderatt'ly warm. This 
will n‘li(*vt* lilt* pain and shock. 

It Is best in tht*se cases not tt> attempt 
any dressing of the burns, simply to cover 
them with a layer of gauze, then a layer 
of lint, over tills a layer of absorbent cotten. 
outside rtio wliole a sheet or blanket, and 
await the arrival of the physician, or trans- 
{Kirt tlie patient to a hospital. 

Til slight burns or scalds, put a tenspoon- 
ful of Imklng soiln in a pint of boiling wa¬ 
ter; stir well: in this dip a piece of lint and 
carefully cover the burns and scalded 
Places; cover thla with absorbent cottm 


and finally wrap with the triangular or roll¬ 
er bandage. 

In more severe cases, saturate lint with 
perfectly fresh salad oil, olive oU, sweet oil, 
vaseline or petrolatum. In the absence of 
these, the white of an egg may be used. 
A very common practice is to apply carron 
oil (equal parts of raw linseed oil and lime 
water). In absence of oils, dust the burned 
part with starch, fiour or toilet powder or 
if nothing else is available use moist earth 
or clay. Cover the whole with a layer of 
lint, over this a layer of absorbent cotton, 
and finally wrap with a triangular bandage. 

Burns from caustic lye, strong ammonia 
and similar substances, should be first tbor^ 
oughly fiooded with water and then with 
vinegar, and subsequently treated as if 
burned by fire. Burns from acid, vitriol, 
etc., should be first fiooded with water and 
then washed with a solution of baking soda 
or lime water. If nothing else is available, 
take chalk, tooth powder or a portion of 
mortar from the wall, crush it and stir it 
up with water and apply on lint to counter¬ 
act tfie acid. After washing, treat as a 
bum by fire. 

Use a weak solution of washing or baking 
soda in the case of drinking an acid. For 
other burns of the inside of the month or 
throat (‘ausod by drinking hot fluids or swal¬ 
lowing chemicals, apply oil or the white of 
an egg, by drinking, or pouring from a 
spoon. In the case of caustic potash, am¬ 
monia and the like rinse the mouth and 
tliroat with weak vinegar. If a fragment of 
lime gets into the eye. don’t try to take It 
out but flush with water and bathe it with 
<liluted vinegar or with lemon Juice, a tea¬ 
spoonful of either to a cup of warm water. 

In cases of frost-bite, carry the patient 
to a closed room without a fire, undres* 
carefully, and mb the frozen parts, or the 
whole body with snow or bits of Ice, other¬ 
wise put patient in cold Iwith, keeping up a 
vigorous rulibing of the surface affected: 
warm coffee or tea may l>e given as a stimu¬ 
lant. If the person has i*eaaed breathing; 
use methods of artificial respiration. As the 
patient revives. carr>’ him to a room slightly 
warmer, and cover loosely with a blanket 
Afterward rub with a cloth wet with warm 
water, whiskey, or with diluted alcohol. 

Treat cases of sunburn as mild aealda 
covering with a weak solutioii of haMag 
soda, oils, vaseline, or with white of am eift 
then with lint and bandagp. 

When usen of wn 
dUBcnlty ’ 
nnoksota 
▼eras 
tk 
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HOW TO SOFTEN IVORY. 


Into 1 qt of vinegar slice % lb. of man- 
In this immcrso the Ivory anti let 
It wMud in hours in a warm place. At the 
end of that time it will be possible to bend 
the Ivory Into any form desired. 


TO REMOVE STAINS FROM MARBLE 


HOLDING DOWN WORK IN SHAPER AND 
PLANER VISE. 


Strips, aiicb as shown In the sketch, af* 
ford a simple means of bolding down work 
In shaper or planer vise. Small. half-rouiKl 
grooves are planed 1-16 In. wide in the faces 
of both jaws of the chucks and the round 




Holdlns Hvwn WcHTM in Ubmptw and PlkHAr Vtf« 

edges of the strips. If made to fit. will not 
kick np, says a correspondent of the Amer¬ 
ican Machinist The grooves are ao small 
that they do not Injure work held directly 
agalDst the faces of the jawa. The strips 
can be placed so as to accommodate differ¬ 
ent heights of parallels and different thick- 
pesaes of w^ork. 


TO CONVERT AN ALARM CLOCK INTO AN 
ELECTRIC ALARM. 

An ordinary alarm clock may he converted 
into a very aatisfactory and eSicfent elec¬ 
tric alarm by the method here Illustrated: 

The device consists of a segment of wood, 
A. having its radius equal to that of the 


AN EASY RULE FOR CIRCUMFERENCES. 


The yule that 11-14 of the diameter equal 
^ of the circumference is close enough for 
any business calculation, and will often save 
touch figuring.—Contributed by C. J. Case. 
Troy, Pa. 


Take two parts of soda, one of pumice 
and one of finely powdered chalk. Sift 
tJtrough a fine sieve and mix Into a paste 
1 with water. Rub this composition all over 
j the marble and the stain will be removed. 

I Wash it with soap and water, and a beautl* 
ful bright polish will be produced. 



An Alvm 

interior of the clock, so as to fit snugly 
agalpat it To this segment the brass 
spring, B, Is attached by two brads, and to 
this spring the Insulatc^I wire, W, Is sob 
dered. The segment of wood la then glutd 
to the interior of the clock In such a posb 
tion that when the alarm spring, M, unwinds 
It will press against the brass spring, B. 
A small bole^ N, Is made in the bottom of 
the clock, through which the wire, W, Is 
passed. Care must be taken to Insulate the 
brass spring, B, and the wire, W, from the 
rest of the clock* The clock is then mounted 
uijon a suitable base, and the wire, W, la 
passed beneath this and attached to the 
binding post, O, A wire from the binding 
post, P, Is passed through a hole in the base 
and wound about one leg of the clock at C 
An electric bell and a dry cell are attachefl 
In serlcB with the clock by the two binding 
posts, and the alarm is wound up. As the 
spring, B, and wire, W, are insulated from 
the rest of the clock no circuit Is formed; 
but when the alarm goes off the spring, M, 
unwinds and forms a contact at B, thus 
completing the clreuU.—Contributed by Mil¬ 
ton F. Stein, Chicago. 


Shellac may lie bleached by exposing in 
thin threads to the atmosphete. 








































WITH PIKS. STSIKO AND COM¬ 
PASSES. 


Take a string and make a loop one iiicli 
long. Stick pins at the points D and I)', 
Fig. 1. Put the loop over the pins, and, with 
a sharp pencil catch the loop and run the 



pencil along it. Ellipse 1 is drawn. Use the 
same loop, putting pins at the points, C and 
O', and draw ellipse 2. With pins at B and 
B' curve 3 is made. Placing the string over 
a pin at the center, 0, we get with radius OA, 
curve 4, a circle. The points B and B' and 
C and C', etc., are calicHl foci of their re¬ 
spective ellipses. This work depends upon 
the law that the sum of the distances of any 
point on the curve from the foci is always 
the same; for example, taking curve .3, BF 
plus FB', is the same length as BE plus EB'. 



To draw a curve (ellipse) like Fig. 2, when 
the length. AB, Is known, proceed as fol¬ 
lows: Divide the line (axis), AB, into three 
equal parts by points E and F. From E and 
F as centers, and a length equal to one-third 
' the circles ITO and HJE. Througli 


C and D, where the two drdes Inteneet; 
draw CX}, CH, DI and DJ. From C aa a 
center, strike the curve GH, and from D aa 
a center draw the curve IJ. AGH—BJI la 
the required curve or ellipse.—Contributed 
by C. L. Truesdale, Sbarpsviile, Pa. 


HOW THE STEAM TIJSBINB OPKKATia 


Usually the explanation of the operatioD 
of a steam turbine is ‘Written so yon can't 
understand It;** the following, condensed 
from the Engineer, London, is a clear and 
simple explanation of a complicated ques¬ 
tion: 

We take the Laval turbine as the simplest 
type of the machine. In it steam, as Is well 
known. Is allowed to blow against vanes on 
the rim of a wheel. These vanes are capped 
in order that the steam recoiling from the 
wheel may return, so to speak, on itself. 
Very little thought is requircHl to show that 
if the curve of the cup is of the proper shape, 
and the tangential velocity of the cup—that 
is to say, the speed with which it moves 
away from the jet—is half that of the jet, 
the steam will leave it without any velocity 
whatever, and the whole of the energy to 
the jet will have l>een transferred to the 
wheel. Now, at this point the circumstance 
that steam is an elastic fluid comes in to 
cause mental confusion. It is hard to credit 
the statement that an elastic fluid can really 
leave anything with which it has been in 
contact williout velocity. The fact which 
our readers must get into their heads is that 
in the Laval turbine the working steam is 
not an elastic fluid, and has no pressure. To 
make this clear, let us suppose a Laval wheel 
of 100 horsepower using 20 lbs. of steam per 
horse i>er hour, that is to say, 2,000 lbs.; and 
per minute, leaving out fractions which we 
do not want, 33 lbs.; and per second a little 
over half a pound of steam. Now, the steam 
issuing from the boiler has a presanre of, 
say, 150 lbs., but It is permitted to e acape 
through a diverging nozzle, and the piuMUia 
is all expend^Hl in Imparting velocity to Ibt 
steam. Let us divest ourselves of all ordlnaiy 
concepts about steam, and fancy that itesaasa 
to bo a fluid exerUng preksure and b e Bo mw 
a torrent of very flue allot pndaetP^ 
velocity of about 5JlH“ 
nearly twice that 
vanea of the t 
elastic fluid ' 
pound of 
aaaoHi 

In 
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TOormoui velocity we have stated, The work 
done by the steam entering the nozzle Is en¬ 
tirely expii^nded in pushing the molecules 
aw*ay In front of It through the nozzle and 
out at the other end. Each group of mole< 
culea^ In a seuae, acts the part of the charge 
of powder In a rifle to make those In front 
of It fly faster To put the facta In another 
way, the result la Just the same as though a 
stream of line sand fell Into a steam Jet. 
The Jet would impart Its energy to the sand* 
and if the sand were directed Into the vanes 
of a Laval turbine it would cause Its rota¬ 
tion* Instead of sand we utilize the mole- 
cnies of the steam* With these facts before 
US, we see why the velocity of the rotating 
wheel of the Laval turhine must be so high. 
It has to attain a speed of almiit 2,500 ft 
per second, or over IJOO miles an hour, in 
order that the whole of the energy may be 
transferred to the wheel* It will he under* 
stood thati as for as the wheel Is concerned, 
the steam has ceased to be an elastic fluid* 
Tt may be coiisMered In the light of a show¬ 
er of line projectiles impinging on the vanes 
at an enormous velocity* Hence the revolu* 
tions of even as much as 30,000 per minute, 
In the smaller turbine* 

The same effect takes place In the Parsons 
type of turbine, but the action Is masked by 
the ahaence of the diverging nozzle* Diver¬ 
gence takes place Inside the wheel casing, 
the steam expanding from step to step down' 

I w’prds* Quoting from Mr* \V. F* Durand, an 
I American engineer, we may say that, in tur* 

, bines of the Parsons type. 'The steam rushes 
from the steam supply to the condenser 
through the annular space between the wall 
I of a long cylindrical casing and the con¬ 
tained rotor, increasing the cross-sectional 
I area from the entering to the delivery end. 
This annular space thus constitutes In effect 
a gigantic nozzle within which the steam is 
continually undergoing transformation as it 
passes from one end to the other that Is 
to say, it ceases by degrees to be an elastic 
fluid and becomes instead a furious torrent 
of molecules. 

It is not necessary here to refer In any 
detail to the precise way in w*hich the flying 
molecules of steam transfer theUr motion to 
the vanes* The major difllciilty met 
with by those who wont to understand 
the steam turbine Is bow a free elastic fluid 
can transfer Its energy to a rotating wheel* 
The only way out of the difficulty Is to say 
that the steam Is not an elastic fluid* but a 
current of flying molecules—none the less 
molecules capable of mechanical action he¬ 


rn use they are small almost past the pos* 
siblllty of conception. 

The Initial perplexity la thinking about 
the steam turbine lies no doubt in clearly 
seeing how pressure—potential energy, to 
use whnt Is little better than scientific Jar¬ 
gon—can disappear and turn up in another 
form as klpetlc energy* But when we dive 
a little below the surface it will be seen 
that, according to received theory, pressure 
Itself is nothing more than the result of the 
Impact of flying molecules—in fact, the whole 
energy stored In any volume of steam or 
other gas is always essentially kinetic* To 
pursue this branch of the subject would, 
however, lead us away from the purpose 
which w’e had In view In writing this article* 
Many more patents will no doubt be taken 
out, but in so far as these refer to principle, 
and not to detail* the Inventor will do well 
to keep the facts constantly in mind. The 
steam must l>e worked In such a way that 
while Its molecules will always tend to move 
in right lines, they will give up their energy 
in the form of centrirugal effort, or recoil* 
according to the type of turbine in which 
they act* The ruling priuclple Is always that 
we have a molecule, or a pound* or a ton, 
of steam, moving like a bullet at a velocity 
of 5,000 ft. per second, and we want to take 
all that motion out of it, transferring It to 
the rotating wheel. It Is not, perhaps, easy 
at first to master the idea that steam can 
ever cease to be an elastic fluid exerting 
pressure In all directions; but once the facts 
are grasped, the whole theory of the action 
of the steam turbine becomes intelligible. 


REPAIRING THE LUBRICATOR* 


B/fadiT 

C^N 


A lubricator which had frozen and cracked 
In two places and would not hold after hav¬ 
ing been fixed by the 
tinner a number of 
times was finally dis¬ 
posed of by a corre¬ 
spondent of the Amer¬ 
ican Miller In the fol¬ 
io wing manner: 

A tin can, cut In half. 
Just fitted the bulb or 
condenser. On top of 
this was poured babbitt. The arraageinent» 
It Is said, does not make a stylish appear¬ 
ance, but Is O* K*. and does not leak. 



Shop Notes* 1906 edition; 200 pages; 3i5 
IllustratlonB* Only 60 cents* 















S44 


HOW TO MAKE A REDUCING VALVE. 


To make the reducing valve shown here 
take a globe valve and file the stem so it 
will slide easily in the bonnet. File the 
base of the bonnet so a piece of brass pipe 
6 in. long can be pinned on it. The body 
is thus formed, and it is now necessary for 
it to be steam-tight. 

Fasten an iron washer on the valve stem- 



top, and on top of the iron washer fasten a 
leather cup washer. Place a spring on top 
of this and on the spring pla(?e a piece of 
sheet metal for the adjusting screw to rest 
on. A valve wheel fastened on a piece of 
steel, as shown, will serve for this. Just 
above the cup-washer make a connection 
w'ith the outlet of the valve and the l)ody; 
tills lialances the pressure. A correspond¬ 
ent of Power says ho has used such a valve 
on both steam and water with good results. 


HOW TO MAKE BLUE OR ANTIQUE COP¬ 
PER SCREWS. 


Stand any bright screws on the heads on 
top of a stove; put a little oil on them; 
cover and heat until they are the color de¬ 
sired. The color will not rub off.—Oontrtb- 
uled by C. J. Case, Troy, Pa. 


TO CLEAN MARBLE. 


Mix up a quantity of the strongest soap- 
lees and quicklime to the consistency of 
milk; lay it on the stone for 24 hours; dean 
it and it will appear as new. To further 
improve, rub with fine putty powder and 
olive oil. 


HOW TO COVER A BUGGY DASH. 


For this Job a tool made of a piece of 
plow steel and like the one shown in the 
sketch will be necessary. Lay the ftame 
of the dash on the leather and mark along 
it with a lead pencil the places where the 
stitching is to be done. Allow 3-16 In. on 
the inside of the stitching for drawing, bnt 
none on the outside of the frame, where 
the marking should be exactly at the edge 
of the frame. 

When through marking remove the frame, 
place the points of the tool on the pencil 
mark, and strike the two with a hammer, 
making 10 or 12 perforations at a time. In 
this manner go over all the pencil marks, 
placing an outside tooth of the tool in the 
last hole made each time the tool is lifted, 
ns a guide. 



Tool Tor CoToriiur D—bbofd 

If both sides are to be covered with 
leather, says the Blacksmith and Wheel¬ 
wright, tack the two pieces together before, 
starting and punch both at the same time. 
If one side is of duck make holes in the 
duck with needles while stitching, drawing 
tightly all the while, and your dash will 
look like machine work, if the Job has be^ 
carefully done. 


ETCHING ON STEEL. 

For etching names, dates or i 
steel use iodine, 2 parts; potaHl 
6 parts; water, 40 parts. 
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SHOP N OTES 


trsmo MOTORCYCLES FOR SHOP POWER. 


A niatorcycte may l>e rigged up to nm 
sljop maehitiery wltb exc*t?lleut result i, Tlie 
iiiotoreycle will prov^lclo ns much power na 
a 3 lip. giisoHne eiigiuc atid la not lit all 
jiijurtnl for use on the road liy putting It 
to this piirpone In the «hop, says a corro- 
sporalent of the American Blacksmith, 

The arrangement Is very simple. Make 
a stand, a» shown In the sketchy to raise 
the wheel from the floor. Block the front 
wheel with a block on each side of the 
wheel, one In front and one at the rear. 
For the rear axk make a stand, A, and 


This arrangement Is suitable for running 
a drill press, horse clipper, grindJitone, lathe 
or emery wheel, 

—-- 

Dwelling: houses of hollow eencrete blocks 
have been constructed by the San Pedro, 
Los Angeles & Salt Lake B. R, for some of Its 
section foremen Each house is provided 
with a concrete cistern. 


REMOVmO OLD GEAR WHEELS FROM 
SHAFTS. 


near wheels which have lieen on the simft 
a long while so that they are In n decaying 



0£Mi mn 



UaLhs ■ IfQborarole for ahefi Power 


sert^w it fast to the flo<jr. Make a small 
shaft, B, and fasten In the end of It a 20^ 
toiith, Vi in* sprocket. C. Have it flush. 
Make journals or hearings. D. to hold tlie 
sluift and use collars, E, to keep It In place. 
Set this directly und€*r the large sprocket 
of the rear w*heel of the motorcycle, fasten 
It there and get ii clmln long enough to 
reach all the way around. Make I he pulley, 
K, €x3 or 4x3, of whatever si>eed desIrfHl, 
and put In place. Set the machine upslalra 
or dow'ii, ns d<‘HinHl, and run the belt from 
the spark wbofl to the line shaft. Fill the 
bicycle tank, which holds 1 gal. of gasollnp, 
sufficient for 100 mlleR* run at a cost of 
about 14 cents. It Is not necessary to keep 
gnsotitie in storage as w'bcn riding to and 
from the shop one may Have the tank fllle<l 
MX m store. The bicycle can be taken from 
it» stiind for use on the road In five mlnutea. 


condition may be removed by means of a 
rani rlggetl up as shown In the sketch. 
Five*foot gear w^heels with 9-ln. hubs 



which had been on a B*ln. shaft for 12 
years were removed In this w’ay by C, d* 
Case of Troy. Pa, An old abaft, 4% in. In 
diameter and 6 ft* long was hung from the 
celling by means of a rope. This served os 
the ram and w^aa propelled by four men. 
The w’beels came off readily^ 
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COMt>ASS£S FOft METAL WORE. 


Tbc compass shown at Fij?. 1 can bo made 
by most any one out of sheet material. The 
compass has no lo<*klnj? device, as It depends 
on the tightness of the point to keep it in 



position when In use. Use thicker material 
than is used for calipers, says the Model En¬ 
gineer, London, and harden and temper the 
points. Fig. 2 shows another useful form of 
compass which is not difficult to make. 


AN EASY WAY TO EMPTY AN OIL 
BARREL. 


For emptying oil from the barrel into the 
oil tank, the arrangement shown in the 
sketch is highly n*couimended by a corn»- 
spondent of the Engineers* lh»view. Th<» 
device is operated by air pressure. 

A short piece of 2-ln. i>ii)e is fitted to a 
valve, and a nipple having the female side 
of a coupling screwtHl to It, is fitted into the 



valve. A rubber hose ts connected With A 
piece having the male part of the coupUns 
screwed on it and this pipe is connected 
to the air line. In the bung hole on the side 
of the barrel a pipe, proportioned so that 
it reaches up above the top of the tank tad 
extends over so as to empty in through the 
round hole that is in the top of most tanka 
is fitted. 

When ready to empty u barrel of oil, it h 
rolled near the tank, stood on end and a 
hole to receive the 2-in pix>e having the 
valve is l)ored In it, the pipe is screwed 
in and the valve closed tight. The barrel 
is then tipped down, the plug in the side 
removed, and the pipe which runs up the 
side of the tank is screwed in. This should 
fit tightly so there will be no leaking. The 
air is then turned on, the pressure forced 
the oil up into the tank and the barrel U 
emptied in a short time. 

It might be possible to work this scheme 
with water pre.ssiire, but unless there were 
some effi(‘icnt means of draining the bottom 
of the tank, the little water that would be 
apt to collect there would cause the tank 
to rust. 


AGING OAK WITH AMMONIA FUMES. 


Strong ammonia fumes may be used for 
aging oak says the Manual Training Maga¬ 
zine. Place the piece to be fumed, with an 
evaporating dish containing concentrated 
ammonia, in a 1)ox and close it airtight 
Leave for 12 lioiirs and finish with a wax 
polisli, applying first a thin coat of paraflhie 
oil and then nibbing with a pomade of pre¬ 
pared wax made as follows: Two ounces 
each of yellow and white beeswax heated 
over a slow fire in a clean vessel (agate 
ware is good) until melted. Add 4 ox. tur¬ 
pentine and stir till entirely cool. Keep the 
turpentine away from the Are. This will 
give the oak a lustrous brown color, and 
nicking will not expose a different surface, 
as the ammonia fumes penetrate to a con* 
sidcrahle d<‘ptli. 


PREPARING BORAX FOR USE Of 
WELDING STEEL. 


Put 1 Ih. of borax in an old iron kettle 
and set it over the forge fire and cook it 
thoroughly. Keep stirring slowly after the 
borax is ali melted and until it reaemhiea 
popcorn. There will be about three tfoMi 
tlie original quantity, and it will go futhor 
and do its work better.—GontribolfiA Iff 
Wm. Raymond, New Sharon, lowi^ 




HOW to MAKS A SUBSTANTIAL FORGE. 

The farmer or other person In a remote 
place who wishes to become his own black¬ 
smith can make a cheap and substantial 
forge in one day, after the following 
method: 

Make a square box of 8-in. board, 2 ft. 


A Kome-Made Xovt* 

on the sides, and place legs of convenient 
length inside the comers. Nail a solid floor 
on the bottom of the box. In a 2-in. iron 
pipe, 30 in. long, drill about a dozen %-in. 
boles in a small circle near the center. Pass 
the pipe through snug holes cut in two op¬ 
posite sides of the box, leaving it protmde 
2 in. on either side. If one end of the pipe 
is threaded, screw it into fan before run¬ 
ning through the box. 

Make concrete of Portland cement, one 
part, sand three parts, and mix with 
enough water to make it of the right con¬ 
sistency. Tamp the concrete into the box 
above and below the pipe, leaving the top 
sloping toward the holes in the pipe. Put 
a heavy 4-ln. ring around the holes and 
cement it in. A plug in the outer end of 
the pipe allows ashes to be blown out when 
necessary. 

The fan should be about 6 in. wide and 
18 in. in diameter, with iron or hard maple 
boxes and a 2-in. pulley. Mount the fan 
on the same board that forms the bottom 
of the forge box, for rigidity. A hood may 
be suspended over the hearth and connect¬ 
ed to the forge back by a strip of sheet 
iron. When the cement has hardened, a 
durable fireproof forge is the result A 
wading heat can be obtained in one minute 
prMH ttia oatfitr-ContrlbQted by Muion 
Btieator, OL 


A GERMAN METHOD OF CLEANIMO MA- 
CHraERY. 

The use of blotting paper for cleaning 
machinery in many of the large shops in 
Germany has been found very effective and 
econoniical. The German workman former¬ 
ly used on an average 250 grams of cot¬ 
ton waste, one new sponging cloth 
and one or two renovated ones per 
week; now he is supplied with 150 
grams of cotton waste and eight 
to ten sheets of blotting paper, at 
a cost of two and a half cents, in¬ 
stead of six and a quarte^r cents, 
as formerly. The paper is, there¬ 
fore, not only cheaper, but does not 
soil the engine with fiber and dust, 
like sponge cloth and woolen waste, 
which was used, besides being oth¬ 
erwise preferable even to cotton 
waste. It has the advantage of 
being less combustible than other 
cleaning materials, and safer in 
another way; by eliminating the 
chances of having the hand drawn 
into moving machinery while in 
process of cleaning. 

ARCH IN SIDE WALLS OF FURNACE. 

The constant repairing of side walls of 
the furnace of externally fired boilers is a 
big item of expense. An arch in the side 
wall, spanning the entire length of the 
grates, will save the cost of its installation 
many times in a year, says a correspondent 



Arch In Side WeUe of Furneee 


of the National Engineer. When the fire 
brick are burnt out and must be replaced, 
only the brick beneath the arch need be re¬ 
moved, and the upper part need not be in¬ 
terfered with. Each engineer must deter¬ 
mine the height of the arch required bx 
individual case. 
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CiaNDmC ATTACHMENT FOR A LATHE. 


HOW TO MAKE TRAC1M6 PAPER. 


A grinding nttnchmcnt, iutomlcHl for short 
work and internal giinding, which doos 
away with an overhead drum with l)elt and 
hangers and which can be put on and taken 
off a lathe in a few moments is described 
by a correspondent of the American Ma¬ 
chinist 


Tracing paper for use with cither pen or 
ink may be made by brualiing a nolutioii. 
consisting of one part of castor oil in tiro 
parts of methylated spirits (poisonoui), 
over one side of some good thin prlntlnf 
paper. Blot off and hang np to dry, after 
which it is ready for use. 



The shaft, D, has a spline, so that the 
drum. A, which is provided with set screws 
to fasten it, can be slid to any position over 
tlie lathe bed. The shaft boxes, C, are self- 
adjusting a ml <-nn bo rais(»d to take up the 
slack of the belt, K, and then secured by 
tlie collars, 1). The upper portion of the 
stanchion, K, is hinged so that the shaft 
and drum may he swung to conform to the 
diff(*rent angles in which the grinder is 
used, and thereby causes a flat belt to run 
better on the driving pulley of the grinder. 
Silk rihlion is used for hlgh-spe<»d belts, 
Any simple form of grinder can he fastened 
t<» tin? tool block of the lathe and helte<l to 
the drimi, A. The stanchions are litted to 
tlc' slides of tlic latln* and held by a l>olt 
that screws into a flat pi<*ce placed under 
the inside i»n»jections of the lathe bed. 

The belt. !•', must l>e connected so it can 
i)e readily put together or taken apart. A 
steel belt hook fastened to on<* end of the 
belt may he used suceessfully with holes 
niinelied in the other end, so that the hooks 
m slightly bent will enter and stay as 
as when clinched. 


REPAIRING A WORN-OUT DRILL SOCKET. 


There is an old and easy method of re¬ 
pairing a worn-out drill socket which may 
not be known to some, and which will be 
found of partieular benefit In repairing 
morse taper shanks, which in time become 



B«palr for Wom-Ont DrlU Bookai 


worn so that the tang will no longer bold. 
By drilling out and tapping at the bottom 
of the slot a piece may be screwed in and 
sepia red out again, thus making the socket 
ns good ns new. By drilling from each side 
and tapping, a plug may he made a rtrf 
tight fit, thus avoiding any chance of wank¬ 
ing loose.—Contributed by A. C EgfMlHk 


Tlie 1906 edition of Stop 
200 pages; 385 lllnstfadoiai 







SUBSTITUTE FOR A SWAGB^HAPER. 


A GOOD METHOD FOR ATTACHING LINE 
WIRES TO ROCK. 


A filer who had some full-swage gang 
edger saws to fit, but had no swage-shaper, 
used a side file instead and put the same 


Telephone lines must often pass in a cir¬ 
cuitous and lengthy route in mountainous 
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bevel on each tooth in a manner which was 
both ingenious and efficient. 

In a small piece of leather belting, nearly 
% in. thick, he cut a slot so that it could be 
slipped over the end of a 10-in. file. He held 
the file on an emery wheel and ground off 
the sharp corners so they would not scratch 
the saw. Then by resting the leather on 
the saw plate, it gave him a bevel back 
from the face of the tooth and also from 
the extreme cutting edge towards the eye 
of the saw. This gave a tooth with the 
cutting edge the widest. By the aid of a 
gage he filed until the swage just touched 
the gage and so made all teeth the same 
spread. The saws so made worked nicely 
and cut smoothly, says a correspondent of 


countries, because of no convenient means 
of attaching wires to rock. A correspondent 
of the American Telephone Journal describes 
a good rock fixture for this purpose. 

A piece of strap iron, % in. by 1% in. and 
tapered slightly at one end is split in the 
center of the tapered end as .shown at A 
in the drawing. A hole 4 in. deep is then 
drilled in the rock, and a wedge, like B in 
the sketch (previously made), is placed in 
the split end of the iron rod and the rod is 
then driven into the hole drilled In the rock, 
as at C. It is practically impossible to with¬ 
draw a rod put in in this way as the two 
fingers of the rod spread apart as it is driven 
against the wedge, and the effect of an ex¬ 
pansion holt is produced. 




nztiure for Book 


the Wood-Worker, but the method is rec¬ 
ommended only for emergencies when a 
swage-shaper cannot be had. 

In a new clock for a sick room, an electric 
lamp, is arranged behind the dial, and when 
the invalid presses a button, the shadow of 
tbe hours and hands, greatly magnified, is 
thrown on the celling where he can see it 

tnrnUif hi« head- 


The sketch shows this scheme applied to 
a vertical rock at D. the two rods or straps 
being bolted together, and applied to the 
under side of a rocky ledge at E. In each 
case, the insulators are screwed to steel pins, 
which are screwed to the iron straps. 

A hot pin may be cooled by pouring a half 
teaspoonful of aqua ammonia in the oil cup 
with the oil. 
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HOW TO MAKE A FOUR-EYE MAST BAUD. 


On all ablp yards and masts and on der¬ 
ricks, also, bands having a number of eyes 
are used, the number being determined by 
the circumference of the mast. The pur¬ 
pose of the band is to strengthen the mast 





He. 1—Jump and Stamp Block 


and to equalize the strain on it when lift¬ 
ing w'elghts. On one eye (on a l>oat the eye 
pointing toward the bow) is hung the boom 
or spar for lifting the weights, and to each 
of the others is fasteiUMl a wire stay so 
that each pulls against the other and causes 
a down pressure instead of a side pressure, 
says th<? Aimu-ican Blacksmith. 

To make such a band having four eyes, 
first determine what the circuiuferen<*e of 
the band should be. SupiH)se the mast is 


16 in. diameter and the Iron for the band 4 
in. wide and in. thick. To the 16 in. 
(diameter) add VA in*' (thicknesa of Iron) 
which gives 17^ Multiplying this hy Sl-7 
gives 55 in. as the required circumference. 
This divided by the number of eyes to be 
used (4) gives 13% in. as the distance from 
center to center of Jumps. 

Mark the center in a bar of Iron 60 in* 
long, as at H, Fig. 2, and measure half tbe 
distance there is to be between Jumps, or 
6% In., at one side of the center, and upset 
well ns at A, Fig. 2. Drive the fuller down 
into this upset portion well, and by split¬ 
ting with u hot chisel and fullering with a 
sharp fuller, gradually shape as shown it 

B. Measure for each Jump from the flnt 
one made and make the other three in the 
same \vay. 

Have ready tbe four Jumps as shown at 

C. Hg. 1. Heat one of the Jumps and a 
portion of the bar into which it is to go 
to a good red heat, set the bar on its edge 
and drive the Jump into place. Hammer 
and scarf down well as at D, Fig. 2. Place 
in the fire, put a thin shell over it, and 
slowly heat, l>eing careful not to bum it 
When it is hot, put it in the stamp block. 
K, Fig. 1, and drive down well. Knock tbe 
stamp block off, finish the edges and cham¬ 
fer between Y and Z. Put a Jump on at 
P, Z and X. 

The band should be first bent at each 
Jump, as at F. so tbe Jump will not tear it 
when bending to a circle. Measure off the 
circumference as at Cl and I, Fig. 2, add 
the thickness of the iron for welding and 
bend and weld. To work the eyes in tbe 
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Jumps, use a round punch, flattened at the 
point, which will swell out In the iron 
when punching. Round the eyes with an 
eye-bolt fuller and swage. The finished 
baud is shown at K and L, Fig. 3. 



Top and 81d« Viowa of lintohed Mast Band 


This makes a neat solid job, with jumps 
that will not tear out or loosen either while 
bending the band or punching the eyes in 
them. 


HOW TO LETTER ON TIN. 


Draw the letters and ornaments upon a 
smooth, thin piece of light hrown paper, one- 
half inch larger than the sign, using a lead 
pencil and making the characters neatly and 
precisely. Rub whiting over the back of 
the paper, a neat coating, and place the whit¬ 
ing side directly upon the face of the tin. 
Remove both to a drawing table and tack 
firmly in place through.the margin of paper. 
Go over all the letters, etc., wltli a tracer, or 
other sharp point; this will leave a white 
line on the tin, so transferring the pattern, 
and it is then ready for laying gold size, or 
for finishing In any other way desired. When 
all is through, says the Master Painter, rub 
off accidental spots of tracing with a pad 
of cotton. 


HOW TO REMOVE FILM FROM A SPOILED 
NEGATIVE. 


Hold the plate over a pan of boiling water 
for a few seconds, being very careful not to 
melt the film, until the film slips by the 
praasore of the thumb. It if fails to come 
attain over the steam. This is 
1 says the Photo-Beacon. 


INSULATING Wlib^S FROM TREES. 


The following method of insulating wires 
from trees comes highly recommended from 
one who has had considerable experience in 
line work. 

To each end of a piece of No. 6 gauge, 
hard-drawn wire, 3 or 4 ft. long fasten a 
glass insulator, first knocking the end of the 
insulator out with a piece of iron so that 
there is a hole clear trough. For a 1,000- 
volt-current use but one insulator on each 
end of this wire, but where for 2,000 volts 
use insulators on each end. Twist the wires 
on the insulators securely. 

Fasten this wire to the limb or any part 
of the tree affected by the line wire by 
means of a loop of greasy leather nailed 
to the limb and large enough for the wire 
to pass through freely. 

Put the line wire through the groove of 
the Insulator on one end of the still wire, 
loop it loosely across under the limb so 



that it touches no part of the tree, and fas¬ 
ten it at the other side ,to the insulator on 
the other end of the still wire. 

This affords excellent insulation in wet 
weather and is just as safe then as any 
other part of a good line.—Contributed by 
AV. J. Catlin, Glen Ellyn, Ill. 


A GOOD BROWN FOR VEHICLES. 


A good brown color for vehicles is ob¬ 
tained by using Indian red and black for 
the first coat, and black rubbing varnish 
charged with vermilion for the second. 
Burnt umber and burnt sienna in propor¬ 
tions to taste will give a warmer brown. 
Add a little white if too dark, or burnt and 
raw umber in equal parts. Make the first 
coat flat, and the second color-and-vamlsh. 
—From John L. Whiting & Son’s book, “What 
Else to Bo.” 
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ABUSE OF TWIST DRILLS. 


Before proceedinfr with this article I wish 
to sfbte that I look at all things from a 
proprietor’s point of view. Therefore, I 
w'ant to tell just how our drill case ap¬ 
peared to me. I believe I am safe in say¬ 
ing that twist drills receive more abuse 
than any tool about the shop, and when a 
man is compelled to buy them he la inter¬ 
ested in the care they receive. They are 
run at all speeds, and in case of a hurry- 
up job, I have seen the fire fly. The pre.s- 
sure applied to them varies according to the 
strength in the operator’s arms, which cov¬ 
ers a wide range, from 50 lbs. up to and 
including a ton, or whatever he is capable 


£ 



of pulling on a lever and twisting on a hand 
wheel. 

Judging from the looks of our drill case, 
they have been used as puiudies, but they 
did not give as good service as the b(»iler 
punches did. The point of the driil looked 
like Fig. 1. Worn off to about one-half size, 
the muse being too liigh speed. If one of 
the boys becomes a little excit«*d, he imme¬ 
diately declares wiir against the small tools. 
The twist drill, of course, bears the brunt 
of the atta<*k. The weapon used is an 
eimT.v wheel, whl<di is v<‘ry destructive to 
the drill when the lioys get e.xcited. As I 
viewtMl our drill cast^ f thought of the old 
story of John and the pants which he 
brought home on Saturday evening to wear 
the following Sunday morning. Findinr 
too long, he instructed 


mother to cut off 2 In. Fearing she would 
forget, he liwtructed hlg sister, also feering 
that she, too, might forget, he Instructed 
his grandmother likewise. It so happened 
that the mother, sister and grandmother 
had good memories. And they each cut off 
2 in. John’s pants reached the high water 
mark the following Sunday morning. So 
it Is with the twist drill. Frank uses a drill 
and w'cars the outer points of the cutting 
edge off in a rounding shape (A, Fig. 2); 
Bill grinds the rounding points off without 
grinding the point (E, Fig. 2); making the 
angle that of B; Bill also wears the outer 
points off; Frank again grinds after BiU 
without grinding the point, E, making the 
angle that of C. This is repeated, each 
grinding after the other the dull outer edge 
without grinding the point, until the angle, 
D, is reached. At this stage the honor of 
being a flrst-class countersink is bestowed 
upon the drill. The angle, like John’s pants, 
has reached high water mark.—Paul S. 
Baker, Muscatine, lown. 


WINE COLOR FOR VEHICLBS. 


A good “wine color” paint for vehicles is 
made by adding a little vermilion to car¬ 
riage part lake. Use a standard grade, tad 
one coat of this and a coat of color-and- 
varnish will cover without any ground.- 
John L. Whiting & Sons* Book, “What Else 
to Do.” 


HOW TO HARDEN A STILLSON WRENCE 


The easiest motlioil of hardening a Still- 
son wnmcli is to take the jaws out, anneal 
them and file them sharp. Then heat the 



Jaws red and lay some nitrate Of potadh 
on the Jaws and teeth as at A In the sMeh 
and 
tb- 



TO PROTECT A MOTOR FROM DUST. 


868 


READY REFERENCE METRIC CONVER¬ 
SION TABLE. 


To protect a motor from dust, which is 
sure to be present even where a fan sys¬ 
tem is used for carrying it away, a galvan¬ 
ized iron cover. A, Fig. 1, made to fit the 



Pig.1 

motor frame snugly and fastened rigidly 
to the frame, is satisfactory, says a corre¬ 
spondent of the Engineer. Access to the 
commutator and brushes is afforded by a 
hinged cover, B, and sparking may be de¬ 
tected, without opening the casing, through 
a peek-hole, D, about 4 in. square and cov¬ 
ered with mica. 

A jet of air, supplied by the siphon or 
Jet blower shown in Fig. 2, and which is 
operated by compressed air, is kept blow- 



Fig. 2 

ing In at C, and the air forces its way out 
through the openings and cracks at the top 
and sides of the machine. This Jet of air 
allows no dust or grit to settle upon the 
motor and keeps the machine cool, also. 


The color of common mahogany may be 
hF epplyliiE a solntion of potassium 
fare, to the surface. To deter- 
of the solution 
^tock of the same 
a dark paste 
1 with shellac. 


G. H. Nicolet, of La Salle, Ill., sends to 
Engineering News the table which we print 
below, and regarding which he says: 

I send herewith an excellent little con¬ 
version table which has had a place in my 
pocket note-book for many years, and has 
proven very useful. It is sent to you with 
the belief that it may be appreciated by 
other engineers. The arrangement of the 



tal)le is especially commendable, as the en¬ 
tire conversion process is at once apparent, 
thus: 

M= (millimeters) x .03937 = I (inches) or, 
reversing, 

I (inches) x 25.4 = M (millimeters). 


TO PROTECT LABELS ON BOTTLES. 


To protect labels on bottles so that they 
will adhere for years and not be affected 
by acids or dampness first give them a coat¬ 
ing of size, and then a coating of gelatine, 
prepared by swelling a little cooking gela¬ 
tine in cold water and making it fiufd by 
placing the vessel containing it in a dish of 
nearly l)Oillng water. Allow the gelatine 
coating to dry and then apply a single coat of 
“church” or “dak” varnish which will dry 
in a few' hours, and affords better protec¬ 
tion to the ln1)els than other quick-drying 
varnishes. The Photo-Beacon says that the 
labels on bottles in chemical laboratories are 
protected In this way. 

• 



























PUNCHING STRUCTUSAL STEEL FOR 
LOCOMOTIVE TENDERS. 
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TO MAKE CASEIN GOLD WATER PAIHT. 


Structural steel shapes, chiefly chanuels 
and I-beanis, are used in the construction 
of locomotive tenders, and many methods 
are used in the various shops for punch¬ 
ing those rolled shapes, says Railway and 
Locomotive Engineering. Most of these 



methods are very diffi<‘iilt of execution as 
an attempt is made to do the punching so 
that the axes of the holes shall be parallel 
wdth the web of the rolled sections. 

In one railway shop a much simpler 
method of piincliiiig without refer(‘nc*e to 
the parallel idea, so far as the axi*s of the 
holes Is co!i<-erne<l, is used. Tin* bevel side 
of the flange is laid flat on the die and the 
d«*s<-ending i)unch encounters the upper sur- 
faee of the flange* at an angle. This method 
of fiuiieliing causes the holes to be as they 
sppear in tin* illustration. A reann*r. when 
run thnnigh befon* rivets arc* afiplic'd. some¬ 
what iiiodific‘s the angle at which the hole 
is punched, but the* rivets wh(*n driven are 
not straight; the* important i>oint. however. 
Is that the holes of the l-bf*jim and the plate 
are absoluf<*Iy In ivgister, and as the rivet 
is made to till both holes, and as th<*re is 
no v(‘stigc‘ of a shouldc^r at the point of 
union, the bending of the* axis of the rivet 
Is not thought important. In fact, a certain 
advantage* is claimeMl for It. and tlnit is that 
the* bent rlve*l le‘ssens the strain on the rivet 
Imads, and the* punedilng can be deme with¬ 
out any specially e*e»ns1rue‘te*d supports or 
apparatus for holding the st<*(*l I-beam or 
e’haiinel in place. A shearing punch is not 
necessary, but the face of the punch sbonkl 
be flat or slightly hollow, anfl not roondeA 


Either of the following formulae for mak¬ 
ing casein cold water paint la recommended 
l)y the Master Fainter : 

For Interior use—10 lb. pure caaeln, lb. 
soda ash, 58 per cent; 88V4 lb. plaster of 
imris or whiting. 

For exterior use-O lb. pure casein, 4 Ih. 
pulverized air-slaked line, % lb.* silica, 86^ 
lb. plaster parts or whiting. 


HOW TO MAKE AN ALCOHOL BURNER. 


An alcohol burner which Is much safer 
than a gasoline torch for soldering and other 
purposes may be made at home. The one 
shown here was devised by .a correspondent 
of Machinery, who says, that while the 
flame cannot be focused to a small point 
the burner is very handy for drawing the 
temper in broken taps. 

To make the burner take the bottom of an 
oil can, stuff it full of waste, and solder in 
the brass tubes, A and C. Draw candle- 
wicklng through these tubes, as shown. At 
the top end of tube. A, flt another tube, B, 
and drive A into an opening at E. Have a 
hole at F, plugged with a cork, for refllllng. 
Solder a blowpipe Into permanent position, 
the small end being neany central to the 
open end to tul>e. B, serves also as a handle 
to hold tlie burner. 



Hume-MMl6 Alcdhol Boner 

To start this torch, light the wielding In 
tulM> which will heat tube & Tim 
hoi gathered- "" 
at 
e 
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from the opposite end of the blowpipe. The 
flame is very green in color and eomewhat 
better than the flame from a gasoline torch. 


THREADING AN ELL. 


In removing an old hot water tank hav¬ 
ing 1^-in. connections and replacing it with 
a larger tank having 2-in. connections, a 
correspondent of the Metal Worker, who had 
no fittings of any kind larger than 1^-in. 
on hand, but bad a 2-in. die and stock and 
vise made good connection by threading an 



Ha. 1. Method of Throodlna An BU 


ell. To apply this kink under similar condi¬ 
tions, proceed as follows: 

Start a IV^-ln. beaded malleable iron ell 
on one end of a piece of pipe about two or 
three threads. Take the faceplate out of 
the stock and put in the 2-in. die, reversed 
from the ordinary position. Slip the pipe 
through the dies and guide until the ell 
strikes the die. Then grip the pipe tightly 
In the vise, close to the guide; put a piece 
of pipe over the handle of the stock, so as 
to reach to the floor and prevent the stock 
from turning. Into the other end of the 
beaded ell screw a piece of 1%-in. pipe 2 or 
3 ft. long. Then everything is ready to 
start the work and in a very few minutes a 
2x1^ in. street ell can be produced, as the 
operation will thread the bead on the outside 
of the elL 

Tig. 1 shows the method of working. The 
* seraiwlttr vd of the ell on the threaded pipe 
it into the 2-in. die and re- 
cot on the outside 
(Ban be screwed into 
adrantage that 
ft Is com¬ 


pleted is that it is threaded on the inside so 
as to receive the delivery tube or pipe, as 
shown in Fig. 2, to conduct the cold water 
to the bottom of the boiler. 

The table below shows what sizes of pipe 



for different fittings now on the market can 
be threaded: 

1%-lnch beaded fitting can be threaded to *fit 
2-inch pipe. 

l\4-lneh not adapted for any standard aise. 

l-lnch plain fitting can be threaded to fit 
1^-lnch pipe. 

%-lnch plain fitting can be threaded to fit 

l-lnch pipe. 

%-lnch plain fitting can be threaded to fit 

^-Inch pipe. 

%-lnch plain fitting can be threaded to fit 

%-lnch pipe. 

^-Ineh plain fitting can be threaded to fit 

%-lnch pipe. 


WRENCH FOR REMOVING VALVES FROM 
PUMPS. 


Any size pipe can be used as a wrench 
for this puriwse by taking a hack saw and 
sawing slots in it to fit the bridging on the 
pump valve. Such a wrench is easily made 


,zljot ra nr valve 



XTorel Wreaoh 


with but few tools. Valves that have been 
in pumps for years I have removed in this 
way with a 3-in. pii>e.—Contributed by W. 
J. Gatlin, Superintendent Electric Light and 
Water Works, Glen Ellyn, III. 


For lubricating Journals, a compound con¬ 
sisting of one part fine plumbago and eight 
parts Albany grease is good. 


All the articles appearing in this depart¬ 
ment are reprinted in book form at the end 
of the year. Price $0 cents 
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TABLE OF KILOWATT-HOUR COSTS. 


It is frequently necessary to reduce kilo¬ 
watt costs per year to kilowatt-hour costs, 
or vice versa, and to do so entails calcula¬ 
tions that though simple are irksome, says 
a correspondent in Journal of Electricity, 
Power and Gas. Such costs, of course, de¬ 
pend upon the hours of daily service ren¬ 


Com fer 
KUowMt'Koa- 

Coat fer Kilo«rau*VMr>lf<wrm Ptr Dajr, 

10 

ai 

u 

foots 

tS4-75 

ft*4 97 

f»3t 40 

0,0145 

Sa 9* 

111.14 

127.03 

0.014 

51.10 

*07.31 

132.64 

0.0135 

49 *8 

103.48 

118.36 

0.013 

47-45 

99 64 

113-88 

O.OI3S 

45 63 

95.81 

109.05 

0.013 

43.80 

91 98 

105.13 

o oils 

41.98 

84.15 

100.74 

O.OII 

40.15 

8i.it 

96.36 

o.oios 

38.33 

80.46 

91.78 

0.010 

36.50 

76.65 

87-40 

0.0095 

34 68 

73.83 

83.33 

0.000 

32.85 

68.98 

78.84 

0.00S5 

31 03 

65 IS 

74 46 

0.006 

38.30 

61.32 

70.08 

0.007s 

*7 37 

57.49 

65.70 

0.007 

*5 55 

53 65 

61.32 

0.0065 

33.7* 

49-83 

56-49 

0.006 

31.90 

45 9? 


0.0055 

30.07 

4£,i6» 

^.18 

•.005 

18.33 

36.33. 

43 80 

0.0045 

16.43 

34 47 

39 4* 

0.004 

14.60 

30-66 

35 04 

0.0035 

13.77 

36.83 

30.66 

0 003 

10.95 

33.99 

36.28 

0.0025 

■ 9 

19.16 

31.90 

0 003 

7 30 

»5-33 

17 52 

0 0015 

5 47 

11.50 

It.14 

0.001 

3 65 

7 66 

8.76 

0.0005 

>1 83 

3 82 

4 38 


dered. and in ascertaining them It has been 
found eonvenieiil to reduce them to a tabu¬ 
lated form for ready reference. wln*n they 
appear as follows for dailj’ services amount¬ 
ing to ten, twenty-one and twenty-four 
hours respectively: 


SIMPLE METHOD OF PRESERVING ARTI¬ 
CLES FOR REFERENCE. 

Articl(‘s, pamphlets and old catalogs which 
one may desln» to keep for n‘fer(*nce may 
be preserved in convenient form in the fol¬ 
lowing manner: 

Select ail <ild out-of-date catalog of good 
size and having board cov<*rs. Strip the 
cc»verH from tln^ <*ontents and cut the 
flexible bark ui> to tile jioint wljere the stilT 
lionrdM are glued to it. About "i in. from 
the bnek edge of tin* cover and from the in¬ 
side Mil the board cov«t nearly through 
lengfh'clse, a'i in Fig. 1!. so that the back 
riisv be br/»fcen. This cut line may be made 
rri r-! »i hinge by bending the f*over over 
n '"ble edge, the flf'xilde binding 

hnVVmi^ fb'- of brtiken ImmihI together. 

|;np4*rH us \t Is deslre<| i 


preserve, with brass pamphlet pins (Fig. 1), 
running the pins through the loose pages and 
the hinge pieces, Fig. 8. The pamphlet pins 


ri'MnvI ng ArtlelM fbr Bj&tumam 

cost about 20 cents per 100. Smooth holes 
may be made through the pamphlet and 
binder by the use of a belt punch like the 
one shown at Fig. 4, says the Metal Worker; 
this tool costs about 20 cents. If wished an 
index sheet may be bound in with papers, 
and the covers of the book may be labeled. 


CONCRETE ANVIL BLOCKS. 


The difficulty of holding the anvil secure 
on the block is solved by tlie use of a con¬ 
crete block, such as that shown in the Illus¬ 
tration. 

To make such a block, encase concrete, 
made of cnished stone and cement. In a 
rectangular box made of %-in. cast iron, 18 
ill. higli and having a base 14x18 in. taper¬ 
ing to 8x10 in. at the top. The Inside lueas- 
uroment at the top should l>e Just 1 In. 
larger than the base of the anvil, which 
rests on the concrete 2 in. below the top 
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of the casting. On each side of the anvil 
(front and back) embed a bolt and nut 
in the concrete to a depth of 3 in., allow¬ 
ing the nut to project upward nearly to 
the top of the casting and about 1 in. above 
the concrete. Pour melted lead on top of 
the concrete, until the space (2 in. deep) 
between the base of the anvil and the top 
of the casting is filled. The nut of the bolt 
and the taper of the casting will bold the 
lead to the cement. 

The cost of mounting anvils in this way is 
very little, says a correspondent of Machin¬ 
ery, and the noise and vibrations when the 
anvil is struck are done away with. It 
takes the poetry out of the ringing blows of 
the blacksmith’s hammer, but will be found 
a most convenient arrangement, especially 
for colleges. 


HOW TO MAKE A SMALL STORAGE 
BATTERY. 


Procure an old battery jar about 6 in. 
high by 4 in. in diameter, and a piece of 
sheet lead 3 ft. long and 7 in. wide. The 
lead may be obtained at any hardware store 
or plumber’s. Cut the lead exactly in half, 
making two pieces 18 in. long and 7 in. 
wide. Remove a strip 1 in. wide and 17 
in. long from each of the plates, leaving 
them 6 in. wide, with a lug at one end 
for connections. Cut an old piece of cord 
or rope % in. in diameter, into four pieces, 
each 18 in. long. This is for insulating the 
plates from each other when ready to 
charge. 

I>ay two lengths of the rope across one 
of the plates, about 4 in. apart, and place 
the other plate upon the two cords, with the 
two remaining cords laid upon the second 
plate. Be careful to have the two lugs on 
the same side and at opposite ends. 

Get a piece of an old broomstick, and 
carefully wind the whole on the stick, mak¬ 
ing sure that at no point the lead plates 
come In contact with each other; otherwise, 
the battery will be short-circuited and will 
not receive a charge. It will be found that 
the coil fits into the jar neatly. The next 
step is to prepare the acidulated water, 
which can be easily done by mixing 1 oz. 
of so^^fthiiric add with about 10 oz. of water. 
This, la the right proportion, but about 
^ amount most be used to fill the 
1 plates in it 

to charge. Either 
*dna, but they must < 
T have once been 


charged. The first time the battery will lose 
its charge rapidly, but the second or third 
time it is charged it will retain a current 
for quite a long time. Two or three of these 
batteries will light a small 2-candlepower 
electric lamp, or will run a large motor.— 
Contributed by E. H. Klipstein, East Orange, 
New Jersey. 


HOW TO PREVENT MOISTURE IN SHOW 
WINDOWS. 


The device shown in the illustration is 
for securing ventilation in windows lighted 
by gas in a way that prevents moisture in 
the windows, says the Acetylene Journal. 

A simple 6-in. galvanized iron conductor 
pipe is fitted tightly over the top of the 



lamp and extends upward and outward into 
the open air, and carries off the products of 
combustion. If more convenient, the pipe 
may connect with a chimney instead of pass¬ 
ing through the roof. The lamp is turned off 
and on by means of chains extending over 
pulleys to any convenient point. The lamp 
may be placed close to the ceiling so that it 
will not hang down in an unsightly position, 
and it is said that trouble from either frost 
or moisture is entirely obviated by this 
means. 


Holes as smooth as glass may be obtained 
in long cast-iron tubes of large diameter, as 
15-in. for instance, if kerosene is used as a 
lubricant and. for boring, a “packed bit,” 
such as is used for gun-boring. 


Only lead lined tanks with seams burned 
together Instead of soldered should be used 
for pickling east iron in 
ruins zinc anfi. aoiVfiLC't Vn a 
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HEAT RESISTING PAINTS. 

For paluting exhaust pipes or mufflers, 
the Pacific Coast Gas Association recom¬ 
mends the following x>Afiits as being able to 
withstand anything up to a red heat: 

lampblack, 3 lbs.; graphite, 3 lbs.; black 
oxide of manganese, 1 lb.; Japan gold size, 
1 pint; turpentine, 1.5 pints; and boiled lin¬ 
seed oil, 1 i)int. Powder the graphite and 
mix all the ingredients to a uniform consis¬ 
tency. Give two coats. 

Or, black oxide of manganese, 2 lbs.; graph¬ 
ite, 3 lbs.; and terra alba, 9 lbs. Mix and 
pass through a fine sieve, then mix to re¬ 
quired consistency with the following com¬ 
pound: Sodium silicate, 10 parts; glucose, 
1 part; and water, 4 parts. 

HOW TO SUSTAIN A POLE ON ROCK. 

In line-building in mountainous sections, 
it is often necessary to sustain telephone 
poles oil rock, says the American Telephone 
Journal, and instead of the ordinary method 
of making a hole in the rock by blasting, 
which take.s a great deal of time, is very 
dangerous and expensive, the method illus¬ 
trated in the ac(*ompanyiiig diagram is used. 

All that is necessary is to drill five 1% 
or l',^-in. holes in the ro<*k and set an iron 
pin in each. A hole is bored in the butt of 
the pole and it is set on the central pin. 
Guy wires are run from the top of the pole 
to the other pins. The iron pins are secured 
in the rock by pouring sulphur or lead 
around them. An iron ferrule around the 
butt of the pole keeps it from splitting while 
being raised. 


This is a great improTement on blasdiig. 
as it is almost impossible to blast a romid 
hole of small diameter. A blasted hole of 
sufficient depth is funnel shaped, probablj 
3 or 4 ft. in diameter at the top and taper¬ 
ing toward the bottom. 

DEVICE FOR SMOOTHING COMMUTATORS 


A simple device such as lAown in the 
sketch, is very convenient in smoothing 
commutators. It consists of a block, Fig. 1, 
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of hardwood made to fit the circle of the 
commutator and Just as wide, and having 
No. 00 sandpaper tacked to it. The sand¬ 
paper is put on with pointed pins at D, Fig. 
2, and has little flat springs, £ and F, to hold 
it down on the pins. These pins have an 
advantage over tacks, says a correspondent 
of the Engineers’ Review, in that old paper 
may be removed and replaced with new more 
easily. A handle on the block keeps the 
fingers from getting caught in the dynamos. 

In working with aluminum the best lubri- 
<‘ant for the machine operation of milling is 
cmde oil; for drilling, kerosene, and for 
turning, plenty of soap water. 














StHPLE ANTI-HUM DEVICE. 


m 


Persons annoyed by the bumming of tele¬ 
phone wires may prevent the humming by 
using a piece of No. 14 insulated weather¬ 
proof wire, either iron or copper, from the 
pole to the house.—Contributed by E. H. 
Umdenstork, Osage City, Kan. 


A SIMPLE RIG FOR WINDING COIL 
SPRINGS. 


In the rig for winding coil springs shown 
here, the hooked or bent end of the spring is 
made first, as in Fig. 1. Fig. 2 shows the 
front elevation of the coiling block, and Fig. 
3 the end elevation, the portion at A being 
rounded off to the same radius as the hooked 
end of the spring. A plan of the coiling 
clamp is shown at Fig. 4 and an elevation 
of it at Fig. 5. 

To wind a spring with this apparatus, cut 
off the required length of wire, grip the coil¬ 
ing block in the vise and insert the wire in 
the block at the hole, B, and bend over the 
radius, A. Put the slot in the coiling clamp 
over the coiling pin, C, of the coiling block 
and, by means of the winged nut on top, 
grip the loose end of the wire, in the groove, 
D, cut in the bolt head. 

Wind the coiling clamp around the pin, C, 
the requisite number of times, keeping the 
wire tight and even. Then slacken the wing 
nut and the spring will ease enough to allow 
the end to be pulled out of the hole. Take 
off the spring and make the eye in the oppo¬ 
site end by means of the two pegs shown at 


top of C. Fig. 6 shows the manner of mak¬ 
ing the eye. Use pliers to finish the end. 

A correspondent of the American Machin¬ 
ist who describes this rig, says he uses 16- 
gage wire, 20 in. in each spring of 8 coils, 
and that a boy can make 25 springs per 
hour in this way. 


LUBRICANTS FOR GASOLINE PUMPS. 


Nearly all oils are absorbed by gasoline 
and for that reason the hemp or string used 
in the stuffing box of gasoline pumps must 
be kept moist with some liquid or semi¬ 
liquid substance which gasoline does not act 
hpon. 

“There are two such substances,” says 
Gas Power; “one is common soap and the 
other glycerine.” First soak the string or 
packing with glycerine, then screw it down 
in the stuffing box and the Joint will keep 
moist for a long while. If castile or laun¬ 
dry soap is handier than the glycerine, wax 
the string thoroughly and the results will 
be almost as good as with glycerine. 


LIQUID FOR ETCHING ON STEEL. 


•Either for biting deeply into the metal 
or for producing a beautiful frosted appear- 
tance on the surface, the following liquid for 
etching on steel may be used: 

Sulphuric acid, 1 oz:; alum, % oz.; salt, 
V 2 teaspoonful; vinegar, 1 gill; nitric acid, 
20 drops. 

The effect produced depends upon the 
time the liquid is allowed to act 





. 
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MARQUETRY WOOD STAINS. 


Wood stains are now used largely In ma«* 
quetry work instead of, as of old, inlaying 
the article of furniture to be ornauicuted 
with thousands of small pieces of veneer 
of various colors and sizes. The old pro¬ 
cess was slow and tedious, the new requires 
about one-fourth the time. The Decorators* 
Gasette gives some reliable formulae for 
these stains, which have hitherto been 
known only to manufacturers. They are as 
follows: 

EBONY. 

6 gals, w’ater. 

6 lbs. ground garnet shellac. 

3 lbs. ground borax. 

1 lb. water ebony A. 

WALNUT. 

5 gals, water. 

5 lbs. ground garnet shellac. 

2Vj lbs. ground borax. 

2Vj lbs. Scotch soda. 

16 ozs. water walnut A. 

OAK. 

6 gals, water. 

6 lbs. ground orange shellac. 

3 lbs. ground borax. 

16^4 oz. water oak. 

PINE. 

8 gals, water. 

8 lbs. ground bleached shellac. 

4 lbs. ground borax. 

12 oz. water pine. 

SATINWOOD. 

5 gals, water. 

5 lbs. ground bleached shellac. 

2*^ lbs. ground borax. 

15 ozs. water satinwoo<l. 

mahcx;any. 

6 gals, water. 

C) li)s. ground orange shellac. 

3 lbs. ground l)orax. 

18 ozs. water mahogany 10,522. 


GREEN. 

6 gals, water. 

6 lbs. ground garnet shellac. 

3 lbs. ground borax. 

12 OES. pure green P. G. M. 

ROSEWOOD. 

5 gals, water. 

6 lbs. ground garnet shellac. 

21/2 lbs. ground borax. 

m lbs. water rosewood. 

Directions for Mixing.—Pnt shellac and 
l»orax into the water, and boll until dls- 
solved, and while still very hot, i>onr this 
over the staining color, but never boll up 
the colors to dissolve them, or they may be 
destroyed by the heat. Stir up well, and 
strain carefully when cold. Then bottle for 
use. 

These directions apply to all the fbrmu. 
lae, unless specified otherwise. 


HOW TO HAKE LIME WHITBWASa 


Slack stone lime, not air-slacked. In hot 
water, keep stirring and use sufficient water 
to make a mass like mush when slacked. 
Thin with sweet skim milk, says the Master 
Painter, and you will have a whitewash 
which will not rub oft it used inside, or wash 
off if used outside. 

Another good method for ceilings is to 
slack, as in the first instance, and thin with 
a solution made of 1 lb. powdered alum dis¬ 
solved In the least possible quantity of hot 
water and having sufficient lime added to 
make 10 qts. of whitewash. This will pre¬ 
vent suction and make a wash that will not 
work up under the brush when putting on 
a second coat. A little ultramarine blue, 
first wet up in water, added to the'wash, 
will improve the tone and make a clearer 
job For kalsomining, glutol is an excellent 
substitute for glue. 


CABLE SEWING 
KNOTS. 

The illustration shows a 
number (»f knots used in 
sewing cables, ^n each in¬ 
stance A is tin* TH*edle end 
of the <*ord and B is tlie 
sliort end. 'I'he “sewing*’ 
of the “form,” says the 
.American Telephone Jour¬ 
nal, is done with a needle. 
Every lineman should 
know how to sew these 
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SHOP NOTES 


HOW TO MAKE A SELF-HEATING SOLDER¬ 
ING IRON. 


A useful and simple self-heating soldering 
iron made like the one shown in the illus¬ 
tration W’lll 
be found a 
great con¬ 
venience to 
its owner. 

An ordi¬ 
nary burner, 
having an 
end off, has 
a soldering 
iron fast¬ 
ened to the 
end by 
means of 
copper wire 
bound 
around it. 
To use, the 
gas is turned 
on full and 
the iron al¬ 
lowed to get 
well heated. 
The gas is 
then turned 
half off or 
until the flame Just Alls the surface of the 
iron and comes quite to the point. The iron 
will keep hot quite a while, says the Model 
Engineer. London, and when cool, is quickly 
heated again by turning the gas up. This is 
a cleaner method than using the fire, and 
after a little practice the iron is not at all 
awkward to hold. 



MAKING A SOLDERING IRON OUT OF 
SCRAP SHEET COPPER. 


> For material the copper bottom of an old 
vaah 1|oll«r will anfllce. Cut the copper into 
1 hu aquare and put them in 
Place the pot in a large 
with wet coal, as the 
cUy if the pot 
sondent of the 

wheel 
In a 


piece of board bore a hole % or % in. deep 
so the small end of the box will fit in as 
shown in the illustration. Pour the melted 
copper into this box, taking care to keep 
the face well away, as the molten metal may 
spatter. 

If the copper cannot be punched out of 



Mould for The Melted Copper 

the box, break the ‘ box with a hammer. 
Good copper can be forged at a dull red 
heat, but if it will not hammer, rasp the end 
to the desired point. Cut off the right length, 
drill a hole in the blunt end, tap it out and 
.screw in a %-ln. piece for a handle. 


HOME-MADE METALLIC PACKING. 


Where the size of the pump stuffing-box 
is wholly inadequate a home-made metallic 
packing, consisting of a combination of soft 
wire solder wound with asbestos wicklng 
and dipped in a mixture of graphite and 



Homr-Mad* MeUlUo F«oiKxi« 


cylinder oil, may be used to advantage, says 
a correspondent of the Engineer’s Review. 

The packing will leak at first, but as it 
becomes fitted to the rod will gradually 
stop. The packing has not been tried on 
hot water, but being metallic would prob¬ 
ably work alright. 


The 1905 Shop Notes is a handy book for 
every shop. Contains 200 
trations; price, 150 cenXa. 









AUTOriATSC FIRE AND BURGLAR 
TELEPHONE ALARM. 

A invf^ntJoii f*n 3 ihl(?s the comicctlD^ 

of all {jurtN of a houHO or factory by means 
of electric wJien to Ibc imljlic telephone In 
the buildim;. In Hindi a vray tliat u tire 
will unnouncf Itscir. When the office closes 
n wel^bt Is coniifHcd to the telephone re- 
c^dver, which sets the apT^anitus on f;u:ird. 
Wires extend froni llic Iar;,^e j;oii^; to all 
piirtH of the buildintt, being connected at 
frofiuent IntiTvals lo thermostats. When a 
fire Ktarfs in 11113 ' room the ceiling becomes 
hot, the men my in the thermostat rist's, 
thus elosliig the cin nit, eausing the gong to 
Mfiind and lift lug the n-eeiver from its fork. 
This calls “centra 1,” who hears the gong 
striking and reports tin? fact to the fire 
department. II 3 ' attJo-hiiig ordinary electric 
burglar alarms to doors and windows a 
burglar alarm scTVlee is si-cured. If a burg¬ 
lar alarm system Is already Installed con¬ 
nection can easll 3 ^ b<* made in a few minutes 
by any electrician. It is sugg<*sted as an 
excellent means of safeguarding a hoiisi* 
while the occupants are absent for tin* slim¬ 
mer. Our illustration is by courtesy of the 
American Telephone .Journnl. 

PERFORATED NIGHT SIGNS. 

The latest destination signs wlil<*h are 
carri(*d on strei*t ears an* now made of per¬ 
forated sheet metal, says the Street Railway 



Perforated Sheet Metal Slgna 

Journnl. One electric light Is plactMl liehind 
the sign whleli is a great improvement over 
the glass painted signs which are easily 
broken and when dirty are Indistinct. The 
light shines brightly throngh the holes 
siHdllng out the letters which can be seen a 
Inner distance. Merchants can easily em* 
same means for special annoir 


ments in night advertlsoiuents and any ne- 
clinnic can readily fill an order for pcffon- 
ted signs on short notice and at trlfUna cs* 
I>ense. The sign should serve as the fhmt 
of a 1n)x inclosing tlie light which can he 
connoctr^d to any convenient socket with a 
fi<>xiblc wire cord. 

COMPRESSED AIR AT ALTITUDES 

With increase in altitude the barometric 
or atmospheric pressure falls from 14-7 
p<)unds p(T square Inch at sea-level to about 
10 pounds at 10,000 feet above sea-leveL 
Miico the density of the air decreases with 
its pressure it is obvious that at such an 
altitude tin* total w’eight of air handled by 
n giv<>n displacement is considerably less 
than at sea-level; and that to fill any vol¬ 
ume—a rock-drill cylinder, for instance- 
wit h air compressed to 90 pounds, a greater 
free-air displacement will be necessary than 
would l)e required at soa-ievel. The relatlTe 
(apacities of a given displacement to do 
work—as in rock drills or pumps—at vaiying 
altitudes are Indicated in tbe fbHowing 
table: 



0 to 

too ao.49 

1000 S8.87 

tOOO S7.7» 

MOO S7.ST 














A HANDY LAMP PENDULUM. 


A lamp pendulum which is adaptable for 
flexible cords is used in England, says the 
Electrical Review, 
~ i^ndou. 

The sketch 
shows the ar¬ 
rangement. The 
cradle is attached 
to the flexible 
cord by cord 
grips, and inside 
the cradle rests a 
heavy ball through 
which the flexible 
cord passes, and 
to which the lamp 
and shade are at¬ 
tached. The ball 
is of sufficient 
weight to rest 
firmly on its seat¬ 
ing and so holds 
the shade at any 
desired angle and 
Lunp Fcndoiam keeps the Cradle 

perpendicular at 
the same time the lamp is tilted. 


TO USE OLD DRY ELECTRIC CELLS. 


The cells of exhausted dry batteries will 
make good Grenet cells, if the bottoms are 
cut off and'the filling and paper lining, if 
any, are removed. Be careful not to break 
# off the carbon rod. 

After the filling has been removed, if 
there Is a paper lining, it may be removed 
as follows: Drill an exhaust hole through 
the cemept in the top of the V:ell, then stand 
the cell In a watertight receptacle and fill 
the receptacle with water to within % in. 
of the top edge of the cylinder. Let it stand 
until the paper lining is loosened and may 
be entirely removed. 

The electrolyte to be used is 7 oz. of bi¬ 
chromate of sodium, dissolved in 1 qt. of 
wateA Add, very slowly, % pt. strong sul- 
pimrie add, stlncliig the mixture slowly with 
a daas xod all the while. When,the mix- 
t Into a glass battery Jar 
of mercury, which 
lalgkmated the 
Id be suf- 
^ dnc 


If while working with the batteries any 
of the acid or the solution should get on the 
hands or clothes, rinse off immediately with 
clean water. This experiment was sent us 
by a correspondent who has used it suc¬ 
cessfully. 

HOW TO REMOVE PUTTY FROM OLD 
SASHES. 

Cutting the putty with a knife and ham¬ 
mer is very apt to damage the woodwork. 
Instead, give the putty three coats of ordi¬ 
nary paraffin oil, allowing a half hour be¬ 
tween coats. The petroleum will penetrate 
into the pores of the putty and dissolve the 
hardened linseed oil, making the putty plas¬ 
tic in a short time and in two or three hours 
it can be readily removed. 

HOW TO REPLACE BROKEN TEETH IN 
GEARS. 

To properly dovetail a tooth in a gear, re¬ 
quires a slot as deep as the tooth is high (A 
in sketch). If the gear is subject to hard 
work this will not hold, but will surely work 
loose. There seldom is metal enough to dove¬ 
tail the proper depth without weakening the 



B«pUoliic Broken Teeth in Ommn 


rim of the gear. A method for light rim 
g^rs, that holds where all others fall, is as 
follows: 

Bend a piece of boiler plate to the proper 
circle, as at B; dovetail it in the gear, as at 
C; make it a driving fit. Then drill through 
the plate and rim of the gear; tap out and 
iM^rew in steel studs, as at D. 

This will certainly hold because the studs 
are all solid in the boiler plate and 
tear loose.-€ontrlbnted 
Vugeatiiie, Iowa. 
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GETTING A BLOCK AND TACKLE TO THE 
TOP OF A STEEL STACK. 


An engineer who had experienced some 
difficulty in getting a block and tackle to 
the top of a steel stack 38 in. in diameter 




and 80 ft. high, tells, in the Engineer, how 
at last he was successful. The stack had 
previously had a rop(? running through a 
pulley at the top for raising a block, but the 
rope had part«'d and come out of the pulley. 

The materials the engineer collected to 
work with were a double and single block, 
320 ft. of K-in. rope, 200 ft. of chalk line, 
200 ft. of coninion tish line, yd. of cheese¬ 
cloth, a stick 1x1x8 in., a pine board 1x12x16 
In. with cleats on one side, 90 ft. of ^-In. 
rope, a i>ail a ml some wnipping twine. 

The fii-st thing to do was to get a line to 
tin? top of th<‘ stack. Four pieces of line, 
(S'H’h 2 ft. long, were tied to the corners of 
the cheesecloth and th<* loose ends were tied 
to oiH* end of the lish Him*. This formed a 
I»arachute. 'I’Im* other end of the tish line 
was tie<l tr) the haiidh* of the pall, the loose 
length of the line having been run Into the 
pail so that it might be rapidly paid out 
whc'j re<|uired. The pall was then placed 
in the bottom of the stack and by means 
of a St irk tin* parachute was pushed past 
iJir tic with which the boilers were con- 
iiri-icd (See Fig. 1). The air or gases soon 
lifted thi* parachutt* through the stack and 
out at the top. where it wan possible to 
g*‘i hold of it. Then by means of the 
chalk line the %-ln. rope was drawn "• 

I ttic Inside and down the ontfM 


tue stack. The hook on the doobje block 
was replaced by one made of %-in. ated 
and of suitable size to hook over the band 
at the top of the stack. The blocks were 
then threaded up with the other end of the 
H-in. rope and pulled about 12 ft. apart. 

The ^-in. rope, A, Fig. 2, was now bang¬ 
ing on the outside and to this waa at¬ 
tached the stick to which the tackle bad 
previously been bound. The old %-in. rope; 
C. was tied into the hook of the single block 
and the tackle hoisted by pulling the rope, 
A, down and out through the manhole In 
the stack. Getting the hook over the stack 
band required some patience, but was flnslly 
accomplished. When secured, a few hard 
pulls on the various ropes broke the wrap¬ 
ping twine by which the tackle was bound, 
and the rope. A, fell down on the Inside of 
the stack, and the stick fell on the outside. 
The single block was then pulled down by 
means of the rope, C, and a swing. Fig. I. 
made of the 12-ln. board attach^. The 
engineer then collected bis painting mate¬ 
rials and with the aid of an assistant pull¬ 
ing on the rope started up. It was only 
necessary to make three trips to the top, ts 
a white-wash brush attached to a broom¬ 



stick enabled him to reach one-half the 
<*lrcumfercnce of the stack. Fig, 4 allows • 
safe hitch which is quickly made and tf 
means of which the man fkstened hiiMctf 
at whatever point he wlahed to Mtag- 


i 






AKOXHER METHOD OF BABBITTIHG 
CRANKPIN BRASSES. 
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WHY WAGON WHEELS ARE DISHED. 


Old worn out emukpln braaftes may ba 
bnhbitted In the following manner and 
made as good os new, says a eorreapoudent 
of the Engineer's Review: 

Do veto It places Into the bnisses on the 
iluarters as shown In the sketch, leaving a 
space of about H in. on a 2Va in, pin. The 
dovetailed part need be only 1-16 In. deep 
to bold tlie babbitt In place and frotn 
In. to % in. IB quite wide enough for the 
babbitt. A pin fixed In this w^ay does not 




fi4bbimd OTuk^ia Bruiti 

wear quite so flat and makes a smooth run¬ 
ning box; It wears better than brass and 
requires leas lubrtcatlon. 


GRINDING CAR WHEELS AT SLOW SPEED. 


In some St. Louis street car shops it has 
been discovered that better results are ob- 
mtned by removing car wheels from the 
trucks and grinding them at a slow speed 
than by the old method In which the wheels, 
run at a high speed by the motors under 
the car, were ground under the car. 

The w'heels removed are run at 6 r. p. m. 
This ftpeed Is regulated by means of a conn- 
tershaft fixed abave the wheel grinder, says 
Uie Street Riillway Joiirnnl. from which a 
lielt is run to a spilt pulley which is placed 
on the ear axle. The excellent results ob* 
talned make Iho means worth while. 


REPAIRING A THERMOMETER. 


For a Ihermometer tn w*hlch the mercury 
htTg separated try the following remeily: 

Plat'c the thermometer In a long stocking, 
Ittiflng the bulii toward the toe and then 
grip the Mocking ttgblly at the top and 
WJM »i|>ldly. The centrifugal action wdll 
to the bulb, and the 
will tie a.4 good ns new.—Con- 
J. EUlwanls. 


The reason for dishing wagon wheels can 
very easily be demonstrated by making a 
couple of tin wheels for one axle of n 
child's toy wagon, says « respondent of 
the Blacksmith and Whoelwright. If the 
wheels are made straight, as shown at A, 



Fig, 1, they will take the shape slmwn at 
B, Fig. 1, a very short time after being In 
use* especially la this true wiien the wagon 
Is loaded. The hubs of these wheels are 
made of a bit of wood nailed to the tin. 

The fliiperiority of the dished w'heel?» la 
shrnvn In Fig. 2, The tin wheel Is cut Into 
fit C, lapped over to the dotted line and 
riveted or soldered Into a fiat cone. This 
wheel put 00 the axle at iho proper angle 
will stand a great deal of hard usugo. The 
difference Is in the degree of stifTness ^»b- 
tained In the two forma of wheels. The 
dished w^Uee! is stlffer than the flat one 
and so will not easily bend and wobble. Put 
on as shown at E, Fig. 2, however, the 
dished wheel will not stand constant usage 
and loading. The spokes In the hub will l>e- 
come loose and the only remedy Is to cut 
out a piece of the rim and reset the tire, 
causing a greater and ratl^r unsightly dtsh, 



which will probably have to be increased tn 
time. 

If the w'heels are “^gathered** at the bot¬ 
tom so that the spokes below the hub sland 
parallei with the vertical line, F. Fig. 2, the 
wlieel will carry its load direct through 
spokes, rim and hub and there is no untiue 
strain on the spokes. The gathered wheel 
throws mud In the direction of line G. aw^ay 
ftxuu the wagon Instead of Into It and is 
prcfernble for this reason also. 
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A TEMPERATURE ALARM. 


Tomporaturo alarms arc of great service 
iti greenhouses where a drop of a few de¬ 
grees may mean a loss of a goodly sum to 

the florist. There 
is a thermometer 
on the market, 
having a platinum 
wire in the bore 
and suitable con¬ 
nections to elec¬ 
trical terminal 
O' posts on the ther¬ 
mometer board, 
says a corre- 
^ spondent of the 
Metal Worker. 
The platinum 
wire can be ad¬ 
justed to any de¬ 
sired temi>crature 
and to effect the 
alarm, the wire is 
connected up so 
tliat a metallic circuit Is broken whenever 
the temperature drops below the set imint 
and the alarm bell rings. The apparatus con¬ 
nected up with suitable bells and batteries 
and installed so that the alarm can be beard 
In any part of the greenhouse costs less 
than $10. 
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spring sides of the traj being stiff enough to 
hold the screw so it can be entered and 
screwed until pressure comes on. Then the 
driver revolves part of a half turn, until 
the positive drive blade slips into the slot 
of the screw head and a firm pressure can 
be applied and the screw picked ont 


GOOD PACKHTG for a steam CHBSl 


One-sixteenth inch asbestos sheetiiig 
makes a good packing for a steam dieot 
This material costs about 46 cents per yaid 
and if put on wet will bear 150 poundi 
steam pressure. In tests with this packing 
a joint was broken six times and tightened 
up satisfactorily with the wet asbestos. It 
is just ns tight as the best rainbow pat^g 
can ever be made.—Contributed by T. H. 
Konrad, Burlingame, Cal. 


HOW TO REPAIR A SPIRAL SPRIHa 


A spiral spring, 1 in. in diameter, which 
was used in an engine governor and which 
parted in the middle one morning Just be* 
fore starting up, was repaired by a corre- 

«C3«r 

Spiral Sprlnc Bcpilffad 


O O 

A 
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TRAY FOR HOLDING SCREWS. 


If a box of screws be poured Into the 
tray, constructed as shown in the illustra¬ 
tion, and it Is then shaken two or three 
times, every screw will fall into tin* grooves 
head upward, says the American Electrician. 



Sortw Trftj 


If small brads are driven in the tops of the 
rllw (not shown in cut) the sert^ws will fall 
Into the grooves more readily. The screw¬ 
driver is then pressed over a screw, the 


sjamdent of the Engineer's Review in the 
following manner: 

Four holes were drilled In a piece of steel 
as at A, and the broken ends of the spring 
w(M*e forccHl through the holes into position 
as at 11. The spring was then replaced 
and the engine started. The job took about 
30 minutes. 


HOW TO THAW DYNAMITE. 


A safe and sure way of thawing out dyna¬ 
mite is as follows: 

Procure a small l>ox or a nail keg Just 
large enough to hold a lantern, and knock 
the bottom out of it. to admit air so the 
lantern will burn. Tack a piece of burlap 
over the top, on which to lay the dynamite, 
and set the apparatus a safe distance ftom 
uli buildings. Throw an old coat or a waA 
over the dynamite. The heat can be lam- 
latcHl by turning the lantern vp r* 

-I have used this metl^ 

mite for 

Parker 




ELECTROLYTIC PROCESS FOR ETCHING 
STEEL. 
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CEMENT FOR BELTS. 


A process of electrolytic etching, invented 
and patented by a German, makes it possible 
to obtain exact reproductions of articles in 
low relief, such as medals and coins, in hard 
steel. The principle of the process is quite 
simple. Plaster of paris is poured upon the 



article, let us say a coin, sufficient to form 
a column several inches high and a cast is 
taken. The plaster of paris is then removed 
from the coin and fitted with an ebonite 
sleeve, leaving exposed only the face and the 
corresponding blank at the opposite end of 
the short column of plaster. 

A vessel containing an electrolyte, such as 
ammonium chloride, is prepared and the cast 
placed face upward in it, so that the face 
projects above the level of the liquid, and 
the liquid can only reach the face by absorp¬ 
tion through the column of plaster. The 
piece of steel on which the reproduction of 
the coin is to be etched is placed on the 
face of the cast and is made the anode of 
the cell. A wire spiral placed in the liquid 
in the vessel is the cathode. Thus the steel 
plate rests on the high parts of the cast 
and at those points flows a current which 
dissolves the steel and the liquid steel flows 
Into the cast This process is kept up until 
the whole surface of the steel is in contact 
with the surface of the cast. Of course the 
process involves a number of details. 

The best electrolyte is made by electro- 
lytlcally dissolving an iron anode in a solu¬ 
tion of ammonium chloride. Every five or 
ten seconds the steel must be cleansed of 
its constituents, notably carbon, which are 
left as It is dissolved. A reproduction of a 
coin can be etched on a steel blank in about 
three hours. A high voltage— 10 to 15 volts— 
is efficient 


HSR FOR BALLOONS. 

‘'ndla rubber 
a, uaiiig 


Cook thoroughly 6 oz. of Peter Cooper’s 
white or cream glue and when it is well 
done add 2 oz. of powdered white lead. 
Mix well. Use same proportions for larger 
quantities. For use for any length of time 
in summer leave thick and thin down with 
alcohol. When thoroughly cooked turn out 
into something to cool. Cut off a piece as 
wanted. In applying, make the splice the 
same length the belt is wide, hammer it 
well together and the belt can be used in 
one hour. A correspondent of Power says 
he has used this cement for six years and 
has never had a splice come apart. 


HOW TO CUT BELT LACING. 


In the diagram the various parts are as 
follows: A. sharp pocket knife; B, block; 
C, belt lacing, O', size of strip to be cut; C*, 
other part of C; E, end of lacing. Place the 
left hand on B, holding it firmly and with 
the right hand take hold of E and draw it 



towards you. The knife. A, will cut C in 
two equal parts, providing C has a straight 
outer edge. In this way C can be cut 
straighter than a string. The cut in block, 
B, may be any breadth or depth. The pocket 
knife should be driven into the bench or 
other base and must be very sharp.—Con¬ 
tributed by R. V. Archambault, Norris, Mont. 


PAINT FOR SHIPS’ BOTTOMS. 


The following recipe is recommended by 
the Master Painter as a good paint for paint¬ 
ing the bottoms of ships; 

Eight lb. of rosin; lb. of Cologne brown 
dry color; 15 oz. of shellac; 25 gills of alco- 
liol; 6 gills of benzine; % gill of toluene and 
10 drops of pyridine. Finish with a coat of 
paraffin wax and white lead boiled together 
and applied hot. 






HOW TO MAKE GLASS SLEEVES FOR MA¬ 
CHINE BOXES 


TUelr Usi* Makes Lubrication Uunect'&snrj’— 
Manj Persons ExpcrijiicnUiig with TLem. 


A very fair bearing for a common box can 
be made from broken bits of bottle or jibite 
glnsa. Many macblulsts and power trnns^* 
tnission people wlio desire glass journals for 



special purposes give tbelr orders to the 
glass works where any required pattern of 
sleeves can he nninufactured* The glass 
manufacturers hare every facility for mak¬ 
ing glass journals, hut, as a rule, they are 
otiilged to mnki* exwssIre charges for special 
work of this UIndi and besides, they cannot 
very well itmke just what one wants from 
drawings, Therpfore, many people who are 
Interested In the use of glass sleeves In Jour¬ 
nals for machinery, shafts for power Inins- 
intsftlon, engine hearings, etc,, under take to 
make the hearings thetnselves. There are 
many I'xperlinents lu progress In the glass 
bt*ariug line at the present time, and several 
different processes for niaking glasa sleeves 
arc In use a I vnrloiH Important raacJdnery 
centers. In some shops quite elaborate ap¬ 
paratus for the tneitlug of the glass and 



cAstIng the same has Ikhui Installed', In otl^ 
en*, the workman may he seen melting sc»u*r 
l^rokcn pU'cex of glass over a lire wllb a 
hidl^bghc pours the inelUHl «ub«taitcif 


into the saod mold. Before we uud€*ftglDf le i 
make any glasjs licarlmit<* ellhei* Iji a cnwl^ 
way or in a mechanical w'ay, let us obwrrfe 
the grades of glas^t used. 

The JnpnncHe use glaas Igfarlugi* for ll*^ l| 
pinpose of KUYlug nil. lu fact they do oot 
apply any oil at all to lubrtente the 
iiala htled with glass slci'ves. They tike 
glngtn* ale bottles and bix^ak the pIi'tM's ttae' 
with a hammer and melt them, Flint slaw 
is u&ed by some of the Amerlcnu makers 
The grades of glass in w hlrh allicnti^ td jurt 
ash and oxide of lead are prominent «r»* 
considered the best grades, Tliese an? Illai. 
crystal and strass. The coarse green liotIV 
glass, which Is so often iisetl and whlcli b 
so readily rpbtaiUi*d, hiclndos in Its physical 
make-up silicate of soda, uliiiuliia, Hmc* iitiil 
oxide of Iron. The chief reason why an^ 
sees this grade of glass used frequently Is 
because it Is always convenient. Some of thi' 
glass bearing makers and users evldenlb 
consider all spcclee of glass alike. The Enjl’ 
lish crown g!as,s la sometimes used, also thr 
refractory Bohemian types. There are twii 
Tvaya; One la to select the glass from t»«t 
tics or l>i*okcn window panes; the other l« to 
go direct to a glass works and purchase tin* 
kind of glass desired. Common while la a 
good sort to buy. If one uses Imttles, hr 
may as w^ell use whatever Is handy* anij nili 



and grind nil ti^getlivr. ns an assortment. ex 
eept by nn expert Is ml pi>Kstbbv But * 
when the glans Is ready, ami the pi^veA all 
broken up» so they have a ilegrtM* oi unb 
formtiy, the work I® only Ijcgtin. 

For tnelflng, au iipponitiis like tUi» nm 
fduiwii In tig, I Is rwunmendctl ns ;;oo«l» Iml 
such jin appamtU)^ Invokes hath Itttwf ndl 
expense II sutmtltutr one tnlghl nwlt 
glass ri ,ai ordinar) midtlrig ladle* (Ftc.^LI 
in u trie re n Co fill OfMi 
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ill diametef* Sucb a crticlble cau he pur- 
cua^d at n foundry. Tbe of the 

glass is best done if the crucible is eoclosed. 
Therefore buHd up the walls to make the 
ebaniber A. Have the inlet for the coal at 
C and the outlet for the draft and smoke at 
D. Cover the top with sheet metal* C, and 
to keep the heat in cover the sheet metal 
with ashes. Pack the crucible* B, with the 
broken glass and cover it. Put the crucible 
in through the top of the chamber* Cover 
the chamber, make a coal or coke Are and 
keep it up until the glass la inelteci. Then 
remove the covers and ladle out the melted 
glass* This is a Arst-class method, but as 
before stated, the glass can Ije melted io a 
common open ladle (Fig. 2) over a hot coal 
fire. 

The next part of the process Is the pour¬ 
ing and moulding* It is a good plan to make 
some sand moulds precisely like those used 
in the foundry for casting metals. Fig* U 
Is a plan of one of the sand moulds. Use 
moulding sand and ehape the form of the 
article to be cast In the sand as at F* Pour 
the glass direct, or use the usual gate and 
runners of the standard fiask* Fig* S !s a 
sectional view* 

First cast very plain sleeves In open flasks 
and finish the exposed aide hy grlntling on 
an emery wheel* After a while, airaost per¬ 
fect sleeves may be cast ready for use* by 
employing the facilities of the flulshed flask. 
Some of the sleeves are east round complete 
m in Fig. 4. Fig. 5 Is a view lengthwise of 
this design of glass bearing. The glass bear- 
ing Is often supported in a cushion of rubber 
or a padding of felt. Sometimes* if thick, It 
rests directly upon the metal. Fig. 6 shows 
the arrangeiueiit frequently used when the 
aleeves bear in metal boxes. The shaft, tJ, 
t^iitacls direct with the glass facing of the 
sleeve. The sleeve Is supported In the metal 
frame of the box, H. This part of the box 
fits itdo the Journal of the hanger or ma¬ 
chine frame. Some of the boxee are put up 
US illustrated in Fig. 7* This Involves either 
a tight fit of the glass sleeve or ridges pro¬ 
vided on the sleeve to fit into corresponding 
grooves in the metal cap or seat of box* The 
adjustment of the ridges and the grooves 
prevents the sleeve from working out of its 
position, f?ome of the glass sleeves are made 
up In sections as Illustrated In Fig. 8* Some- 
tlnacs the sleeve Is in one complete part* 
again In two halves and then again la four 
parts, as In this case; sometimes the sleeves 
are capped at the ends with metal 


enclosures and these caps protect the edges 
of the glass* 

After the casting of the sleeves comes the 
smoothing and finLshlng, Borne of the sleeves 
will be warped and ci*ooked and have to be 







remeltedj others are cracked too badly for 
use; some are very rough and the roughness 
must be ground off ou the emery wheel. 
This Is quite tine work. In fact* all of the 
glass sleeves must be subjected to more or 
less grinding to get tb^tm 
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order for use. After the final grinding, rub 
the parts with an oily cloth, and then the 
sleeves are ready for w'ork. 

The object of the glass bearing is to do 
away with lubrication. Glass sleeves are 
used on water wheels, where the water con¬ 
stantly moistens the bearings, and no oiling 
is necessary; but in nearly every other in¬ 
stance of the use of the glass sleeve, it will 
be found that a drop of oil is slyly deposited 
in the glass bearing. Almost all makers of 
glass sleeves, however, declare that no oil is 
needed. The .glass sleeves are hard and 
smooth, and for sewing machine bearings, 
etc., may run without oiling, or at least with 
little oil. In the large shafts, however, al¬ 
though practically no lubrication is made, 
daubs of grease plastered against the sides, 
“just to help out,” may be observed. No 
oil holes are bored through the glass sleeves. 

Despite these contradictory facts, the in¬ 
dications are that there is a future for glass 
bearings and many intelligent men are ex¬ 
perimenting with them in spare hours. 

“Traveller.” 


ANOTHER METHOD OF CUTTING A FINE¬ 
TOOTHED SAW. 


The following method of cutting a fine¬ 
toothed saw' is recommended as a better 
w'ay than the one described on page 347 of 
the March Popular Mechanics. 

Clamp a clock spring or corset steel in 
the vice firmly. To cut the teeth hold a 
sharp and hard cold chisel so that its front 



cutting edge stands nearly plumb (see cut), 
then with a light hammer strike a blow of 
sufflcl«*nt pow'«*r to cut to the depth re- 
cpiired. Now' place the chisel on the steel 
and draw' it tow'ard the tooth Just cut. 
When it strikes against the burr thrown 
up by the finrt cut, strike again with the 
hnmmer, being careful to strike with the 


same power as in making the first ent Re¬ 
peat this until all the teeth are made. 

By using a fine chisel and light hammer, 
saws may be cut as fine as 80 to 40 teeth to 
the inch, and with heavier tools, as coane 



as 12 to 16 teeth to the inch. After a little 
practice anyone can cut these teeth as fart 
as he can strike the blows.—Contributed by 
C. G. Evans, 380 Bowen Ave., Chicago, UL 

♦ - 

THE DANGERS OF A SCRATCH 


Scarcely a day passes that many workmen 
do iiol, in some way or other, get a scratch, 
a small cut, or a bruise that may break the 
skin. Ill most instances not the slightest 
attention is paid to this beyond the tempo¬ 
rary annoyance of the pain and the possible 
irritation when the hands are put into 
water, or some subsequent blow' In the same 
spot brings an exclamation on account of 
the hurt. 

This, wliile a common practice, is by no 
means a wise one. Tlio air is full of floating 
ilis(*ase germs, esiiecially the air of cities and 
towns, and an injury of this sort, be it ever 
so slight, might furnish excellent breeding 
ground for wane deadly bacteria. It Is a 
gwd plan always to keep a bottle of pre- 
I)an*d carl)olie acid and glycerine, and fte- 
qiiently touch all bruises or sore spots with 
it. This is one of the most convenient tod 
(Effective germicides imaginable. It Is be¬ 
lieved that many cases of fever and other- 
serious ailments can be contracted bf a 
fioating germ coming in contact witli ttai. 
abraded skin. Once snugly lodf 
most congenial dweUlns^' 
multiplies with smap' 
overruns the e* 
whenever th^ 
any injory 
tioDS shor 
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HOW TO MAKE A CLOTHES LINE TIGHT¬ 
ENER. 


To keep clothes line wires from sagging 
when hung full of heavy damp clothing, the 
following contrivance will be found efficient 
and can be made by anyone. 

Procure a strong, straight-grained fence 
post, 9 ft. long, and saw a section about 8 
or 10 in. from the top, as at K, Fig. 4. Bore 
a %-in. hole through the post as at F, Fig. 2. 
Set the post in the ground to a depth of 3 ft., 
tamping the earth around it firmly. The 
post must be well set, as there will be con¬ 
siderable strain. 


TO GIVE WOOD AN EGGSHELL POLISH. 


Make a polish of 3 parts shellac, 1 part 
mastic resin, and 1 part sandrac resin, dis¬ 
solved in 40 parts methlyated spirits. Apply 
with a rag. 


RECIPE FOR FRENCH POLISH. 


Dissolve thoroughly % oz. gum benzoin, 3 
oz. gum Juniper, 14 oz. orange shellac, % oz. 
dragon^s blood powder and % oz. powdered 
borax in % gal. methylated spirits of wine 
contained in a bottle. Strain through thin 
muslin. 






FIG. 5 


Construct a boxed enclosure with a ratchet 
wheel and ratchet as at B, Fig. 4. Nail this 
box in the post at K, Fig. 4, run the wire 
through the hole in the post on to the ratchet 
abaft, H, Fig. 3, and then run the wire from 
this post to another post or to a building. 
Attach a crank, as at C, Fig. 2. If there is 
no crank to be found use a monkey wrench. 
The appaimtua la now in working order. 
AH tttt la Doeapaiy ia to tom the crank on 

** atretched aa 

L. 


HOW TO SOFTEN CAST IRON. 


Put a cap or plug in one end of a piece 
of gas pipe larger and longer than the work 
to be annealed. Put a layer of equal parts 
of sand and powdered charcoal mixed to¬ 
gether into the pipe, put in the work, and 
then fill the pipe with the sand and char¬ 
coal mixture, tamping down lightly. At 
night, heat to a red heat, cover well with 
hot coals and then with green coal and 
leave until morning. Remove from the 
forge in the morning and set aside to cool. 
4. correspondent of the American Bliek- 
h mjn finished work can be annealed in 



172 


JACKS FOR HOLDING AND LIFTING PUMP commonly used. The lever and rest ii 

PIPES. shown at B. It should be curved In the 

- arm so that when In use the hook cannot 

In Fig. 1 is shown a Jack and its parts touch the platform to loosen the bold on 

in detail for holding pipe. The jack may the pipe. D shows a top view of B. The 

be made of either 1% in. by % iu- steel hole I, in the lever, B, is for receiving a 

very good iron tire or of in. square chain or rope when using the tool over an 



nc. 1—Plpe-Holdins JMk 


axle stubs taken from an old carriage axle, 
says a correspondent of the American Black¬ 
smith. 

The hook or claw which holds the pipe is 
shown at A, and a side view of it, showing 
the manner of forging so as to strengthen 
it at H, where a hole is drilled to receive 
a % or % in. rivet, is shown at i\ This claw 
is made for IVi-in. pump pipe, the siz(* most 
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old-fashioned well or cistern, and prevents 
the tool from falling in and being lost. The 
rivet holding the parts together should be 
strong and tit like that in a pair of tongs. 
1’he tool oi»ens and closes by lifting away 
from <J. 

For lifting and lowering pump pipes a 
tool like tlu* one shown at X is satisfactory, 
it may be used either with a rope or by 
{Missing a bar or hand spike through the 
ring, so that two men can lift on il. It W 
made of lV>rin. axle stub of square stock. 
th(* oiiening iicing Just large enough to let 
the pipe into the hole of the tool which 
should b(‘ but Vh in. larger than the pipe. 
This tool Is shown in use at Z. 

A tool for hand use is shown at Y, and 
it may be used singly or in pairs. The 
ring at the end provides hand-hold and It 
is turned out of the handle solid, just like 
a ])oker hand-hold. The light part should 
be % or 3^ in. rouiul and the rest 1% In. 
.s<iunre. A set of these tools should com¬ 
prise a ja(*k as at K. rope and a lift like 
X, or a ja<*k and two hand lifts like Y. 

Your boy will be interested In **M0dHUllet 
for Young America.’* Only 26 capt* 
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DEVICE FOE EEMOVING BROKEN RIVETS 


For removing broken rivets in buggy bow 
sockets the device shown In the sketch is 
guaranteed by a correspondent of tlie 
Blacksmith and Wheelwright to be all right. 
The sketch is self-explanatory. For the 


RULE FOR CONSTRUCTION OF ELLIPSE 


The following on 'tlve construction of el¬ 
lipses may be of interest to many mechan¬ 
ics, as this subject is not taught in public 
school text books. I had occasion to use 
this rule but recently in certain designs, 



inside end of a rivet, place a washer large 
enough to go over the head of the rivet to 
hold it firm in its place. There Is no danger 
of breaking the socket in using this device, 
and one man can do the work more easily 
and quickly than by the old method. 


HOW HORSEPOWER COMPARES WITH 
MANPOWER. 


The measurement of a horse’s power of 
work, first ascertained by Watt, the inven¬ 
tor of the steam engine, was founded upon 
the basis that the average brewei*y horse 
was capable of doing work equal to that re¬ 
quired to raise 330 lb. of weight 100 ft. 
in one minute, or 33,000 lb. one foot in one 
minute. This estimate, however, was for one 
minute; it would not be possible for a horse 
to perform this amount of work continuously 
for eight consecutive hours. One horse could 
exhaust 12 men in a single day, for where a 
strong man could perhaps pull half of 330 
lb. to a height of 100 ft. in two minutes, 
he probably could iiot repeat the operation 
more than a few times. A man’s power is 
about one-tenth of a horse’s power. That 
is, where a horse could pull 330 lb. to a 
height of 100 ft., one minute, and then slack 
up and repeat the operation, for eight hours, 
thus pulling four hours, and slacking up 
four hours, it would require ten strong men 
to perform the same amount In that length 
of time. When man put horses to work the 
gain in labor for the world was thus ten¬ 
fold. Multiply this by steam power, water 
power, air power, and above all, electric 
power, and one has a problem in mechanical 
nmcrenlon. 


and noting certain comments on ellipses in 
April Popular Mechanics, offer this for the 
benefit of those who are Interested. The 
difference between the squares of the axis 
of any ellipse is equal to the square of the 
difference between the foci. 

To reduce this rule to a formula, let 

L = Long axis. 

S = Short axis. 

D=Distance between foci. 

Then 

L* — S' = D^ 

To construct an ellipse of any given di¬ 
mensions, say, with long axis 5 in., short 
axis 3 in., substituting in formula— 

L» = 6= = 26 
S* = 3* = 9 
25 — 9 = 16 

V16 = 4 = Distance between foci. 

To construct ellipse, insert pins in line of 
long axis 4 in. apart, or % in. from each 
end of ellipse to be constructed. Then with 
a loop 4^ in. long draw ellipse. 

In addition to the remark in April Popu¬ 
lar Mechanics that the curve of the dis¬ 
tances of any point on the curve from the 
foci is always the same, it may be added 
that this distance is always equal to the 
longer axis.—Contributed by W. G. Frisbie, 
Athens, Pa. 


A CORRECTION. 


The article entitled “Using Motorcycles 
for Shop Power,” which appeared in our 
May issue was by mistake credited to the 
American Blacksmith instead of to the 
Blacksmith and Wheelwright 
per tUla 
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A LESSON IN FSESCO PAINTIHG. 


Tlie niat«Tisil?- rO'j'iinMl iiv iIk* liepnnpr in 
frpsfo iiaintiii:; an- a iMTf€*irtly straiu'lit i»icH-e 
of wriocL 3 ft. loiiL'. 2 in. widp anil of alNiiit 
tljo tlii<-kii(‘ss rif u latli, utni a 1»nisli. calk'd 
a ••fresco liner." rnaile of wliiti* iiristles, and 
varying; in size fron; ij in. upwards. The 
suiullest size is be.st for the beginner, says 









a eorresifondent of the ‘NVestf-rn Painter. It 
is not only < lioaj»er, but if mastereil first, 
It will not Ik* hard to learn to handle the 
larger sizes. To i)rartiri* with use biaek 
marking ink. which flows evenly and is 
easy to use. 

ikHKl lining is the first thing for the 
amateur to master. If he pra«*ti«*es until he 
ean make perfootly straight iiin s of uniform 
thickness and having neatly joimil comers 
he has gone a long way towanl lK»coming an 
cxp4*rt fresco j>ainter. 

To begin work select a s;n<M)th lioard 
surface or wall space and hold the straight 



F.( 4 




□ 

r 




r” 



□ 

r 







□ 

r 




1 1 


edge ai::iinst the wall, using the ](*ft hand 
and gras]diig it at tin* (‘.xtreiue left end, the 
back of the hand being against the wall 
and the thumb facing the body. The right 
end of the straight edge should t<mcli the 
big wall; the straight cMlgo does not 
on Its surface. Take the brush In 


the right band, holding it at the estrans 
end of the 10-in. wooden handle betwcee 
the thumb and first finger. Dip the brnsu 
in the fluid, touch it lightly against the side 
of the iiot to remove nil excess Ink and. 
starting at the left, run the line lightly to 
the right. Do not hesitate or the line will 
waver, due to varying pressure. 

When able to make such lines perfectly, 
try making lines several times as long. 
Make first a guide line by fastening mie end 
of a 6 ft. line to the wall with a tacL 
drawing it taut and running a piece of char 



coal over it. Then stretch it perfectly tigli! 
and level along the wall and pull it out at 
the iiiiddle and let it snap back against the 
wall. Kepeat this several times and a fine 
guide line will result. In practicing on long 
lines be very careful to Join the strokes 
neatly. 

Tli<‘ Illustrations show some lines to prac¬ 
tice on. I'ig. 1 r(*prosents a flue line made 
with a light, «iiiick stroke: Fig. 2 requires a 
heavIcT brush; Fig. 3 is made by filling in 
betwi'en two fine linos, using another brush, 
and Figs. 4, H and G show various decorations 
wliich may lx* oxcH utwl by the amateur. 


On an average from 10 to 12 lb. of hard 
(*oal, or 18 to 20 lb. soft coal can be bnniad 
on one tMiuare foot of grate. Nearij dfMthlt 
tills amount can be burned with AM 
draft. 
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TURNING CORNERS WITH TELEPHONE 
WIRES. 


HOW TO MAKE A GOOD SCREW DRIVER. 


Take %-in. round spring steel and forge 
the end to the proper shape. Bend an eye 
In the other end. For hard work place a 
bar through the eye. There is no handle 



i 

Set of Screw DrlTere; 

to come off, and if the point breaks it can 
be forged again. The long one, or lazy 
man’s driver, should be about 30 in. long; 
the short one about 8 in. long.—Contributed 
b 3 ’ Paul S. Baker, Muscatine, Iowa. 


HOME-MADE TURTLE-BACK STUFFING- 
BOX CALIPERS. 


The illustration shows top. side and end 
views of some turtle-back stuffing-box cal¬ 
ipers which any engineer can make and 
will find them a valuable addition to his 
kit of tools. The calipers are used for tru- 



Oalipon for Tnrtle-B«ok StnlBng Box. 

ing up the piston In the stuffing-box.—Con¬ 
tributed by W. 0. Fischendorf, Mt. Vernon, 
Ind. 


An excellent marking ink, which dries 
quickly, will not spread and is almost In- 
destnictlble, may be made by dissolving 
fftAaiHim in turpentine to a thin fluid. 


Editor Popular Mechanics: On Page 444, 
of your April issue, 1 notice an article on 
telephone line construction. The descrip¬ 
tion is right, but the artist got the pole 
on the wrong side of the crossarm. The 
cut shows as follows: 



As shown above the pull comes so that 
the strain is on the bolt or lag screws in¬ 
stead of on the pole. The proper way is to 
place the crossarms as shown in the cut 
below, viz.: 



I have frequently seen crossarma pull 
off when faced as shown in the first cut.— 
John Relland, Lena, Ill. 

COOLING A DYNAMO. 


A dynamo which had given considerable 
trouble beating and cutting of brushes and 
commutators was arranged by a correspond¬ 
ent so that it was kept cool by its own 
power. An electric fan was placed on a 
stand Just high enough so the current of 
air would be thrown on the armature. The 
fan was then connected with the wires from 
the generator and there has been no trouble 
from heating since. 


Shop Notes for 1905 is Sl ^ 

craft Bend tor a YiAcfc ^ 






SIMPLE WAY OF REVERSING A MOTOR. 


Tlio dlaKniin shows a sliiipio way of re¬ 
versing the direction of a motor with a dou¬ 
ble pole doiil)lr tlirow swilcli. The lleldM arc 
in cirtaiit ns soon as the main switch Is 
closed and 1)3' usiii^ tlie double i)ole double 



FUn of Wiring 

throw switch on one side the motor runs one 
way, and !)>' ohanirimr llie switch tla^ motor 
runs in the opposite direction. An ordinary 
rheostat is used for controlling tiie armature. 
—Conducted by G. H. A.. Chica^ro. 


DRIVING AND HOLDING POWER OF CUT 
AND WIRE NAILS. 


Tret. Carpenter of ('ornell h.is made rome 
i‘Xperiment.'» in nail driving:. These experi- 
immts would seem to establish: First, ver.v 
mn<-h more force is re(|uired to drive a cut 
nail a iriveii distan<-e than a wire nail. Sc‘c- 
ond, men' force is reiinin^d to start a cut 
nail generally than to drive it. and tliat it 
invariably starts mndi harder than a wire 
nail. Third, the work in inch-pounds per 
nail re<inired in driving cut nails is inmdi 
mon‘ than th:it in driving: wire nails. Fourth, 
the work in inch-ponnds in pulling: cut nails 
is .‘Ibout equal, soinetiines less and s()me- 
tiines jrreatcr. per nail, than that for pulllnjr 
wire nails. Fifth, tin* niaxiaiuin force per 
l)ound In drisini: or starti:i;x wire nails is 
more nearly e(|ual to that of tlu* <*ut nails 
than when estimated on tlie basis of that of 
a single nail, but it is still less. Sixth, the 
work. In foot-pounds, per pound <»f wire 
nails re<iHired for driving is less tlnin that 
re<iuired for the cut iinii, and that for pull- 
}ng is C'omdderaltly more. Seventh, the rela¬ 


tive efficiency which is here considered as 
the ratio of the work of pulliiig to that of 
driving is much higher for the wire nail 
than for the cut nail. In making ezperi- 
mentM it was noticed that the cut nail 
bruiacd and broke tlie libers of the wood, 
principaliy at the end of the nail, wbersas 
the wire nail simply crowded them apart and 
probably did not move them moch beyond 
the point froiii which they would return by 
elastic force, and hence the nail would be 
grasped mucli stronger per unit of area of 
surfu(‘e by the wood. Presenting less sur¬ 
face, then^ would be, however, less resist¬ 
ance to starting. To see what the effect of 
change of form would be. a number of ten 
pepny eut nails were sharpened on the point 
by grinding to an angle of about 30 deg., so 
that the tiliers in advance of the nail would 
be thrust aside and not bruised and broken. 
Tills served to increase the holding power 
over the cut nail of ordinary shape nliout 50 
per cent. In starting force, and about 30 
per cent In work of resistance to pulling. 


AN ADJUSTABLE PIPE-BENDING DEVICE 


Tile pipe-bonding apparatus shown in tbe 
illustration, which can be adjusted to vary 
tile radius of tlie curve to l>e lient, is w 
simple tliat any workman c*ouid innke one 
like it. says a (orrespondent of the En¬ 
gineer’s Review. 

To tlie plate, C, Is fastened a stud. B. 



AdJuitabU Pipe Bendlna Devloe 

while tlie stud, A, moves in a slot in tbe 
plate. The pipe is bent between these two 
studs, by prying in tbe direction in which 
the pipe is to be bent. The movabla Mif 
regulates the radius of the curves 
D. is for holding the plate in the vf* 
liending pipe. 
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SHOP NOTES 


HOW TO REPAIR A BROKEN DRILL HOW TO MAKE AN AIR-HAMMER 


Procnre a block or woinl a little thicker 
thnit the leuf^th of the shaok ot the drill 
II ud bore u hole of the saioe size ns the 
Bhunk iienrly throni^h it. Bore through the 
rest of tlie wny with n hit, the alsse of the 
drill. Insert the drill lu the hole us shown 


^BABBIT 


^BLOCK^ 


i ' 

pi.^: 

Mblock^ 


CLAY-^ 

- — 

^-DRILL 

t 


Repairing the Drill 

In the illustration and press clay or putty 
nround it lu the small hole from the under¬ 
side. Run bahhU In the chamher mude In 
I ho blocks allow it to cool, and then hurst 
Iho blo<"k apart and the repaired drill Is 
rt'ody for use. It will hear much louger 
Ber\'lee than may be Imagined and the re¬ 
pair will be found useful whm tlie supply 
of drills fails unexpectedly.^Contrlbuted hy 
Kll Tolliver, Louisville, Ml. 


THE STEAM BLAST AS A PROTEC¬ 
TION FOR THE BRIDOE WALL? 


A sleriui blast Introduced under a grate 
would do more harm tlmn good, says a cor* 
rv^spondent of Power* and where it la desir¬ 
able to Increase tlie draft, a blower set is 
the proper InnoTntion. 

The illiistratlon sliows the probahlc effect, 
if a steam pipe were plac<yl below the grate 


OUUtf/ 





J_ i 

i. 




HZT 


T ^ * ‘ 


Fig. I 


Fig. 2 


IIS tfi Fig. 1 . The shaded portion represents 
iimkers adhering lo the bridge wall In 
dislodging the clitikcrs„ the steam would 
take with U a small part of the wall until 
nil ajf In Fig, 2 would gradually' 

n-&iilt 


An air-hammer, such as shown In the Il¬ 
lustration* will 1 10 round handy for Ktralghl- 
eiiing round and flat Irou at the scrap pile 
and may he home-made, says the American 
lliacksmith. 

I’Ue anvil of the hammer Is a cast Iron 
block and the hammer is made of an ^in. 



Alr'Hsaiiiier for 5tr«lghteii1ng 5crap Ircm. 

railroad air brnUe cylludtT. lu the one 
shown, au old luoribliig laachiae w^aa used 
for the frame* but it could lie made of uld 
channel Irons* or a wooden post could t*e 
usciL A foot treadle connected to the Talve 
on the top of the cylinder hy a rod operates 
the hammer and both hands of the operator 
are left free to Imndic the rods to bo 
stralifhtentHl. All round stuff up to l^dn. 
diameter may be straightened iiy this de¬ 
vice* Of courise the machine Ss usable only 
in sboirs having coinpre^^iCCk 

Contrnm\Wt\a Vo V\v\«. 

vMfhL tiave. a 




















































iPi; URE FOR A DRILL PRE5S 


A Hiiiiplf, rhenp and c^ffleicnt fixture for 
a drill pross is shown In the u(*eompun3'iDf:r 
iilustrations. It consists of a easting. A, 
with a flange, BB, a lug. D, to fit the center 
hole of the drill press table and a stud, C, 
the same size as the lathe spindle nose. 

Side View Top View 




Fixture for the Drill Preee. 

In using, the fixture is placcnl on the drill 
press table witli the l>oss, U, in the central 
hole. The fixture is then securely fastened 
by means of the waslier and nut, F, on the 
rod, K. An universal or scroll chuck from 
a lathe is tlien strrewed on the stud, C. 
This cliuck is supported by the fiange. BB. 

Tin? idea may not be new but it is a good 
one. By tlie use of the fixture much work 
can b(» done on the drill press by a clieap 
man that would ordinarily re<iuire a good 
man on the more* expensive lathe.—Contrib¬ 
uted by K. M. Davids, 958 Clrund View St, 
I>os Angeles. Cal. 


HOW TO BRAZE A BROKEN GLAND 


less than ^ In. were drilled to eoempoii 
and the plate was riveted to the gland, i 
charcoal fire was then built in the focR 
and the gland, flange downward, slowlr 
heated till red hot, when borax was poml 
over the fracture until anlBclent to flow tad 
all the crevices. Bits of braaa wm tkm 
placed along the line of fracture; enoail 
to fill all apace between the plate and tli 
gland. Fig. 2, and In the crack In the flaap; 
also. The part was then heated until tli 
brass flowed freely Into the Joint when t 
was removed from the fire and allowed h 
cool. The stud holes were then borsd sal 
the piece dressed off. This rq;ialr waa msdi 
In 1882 and two years ago waa atUl la foii 
order. 


COLORING CONCRETE 


[Excerpts from paper by J. P. Sharar read be¬ 
fore the convention of the National Aaaoclatloa flf 
Cement Users.] 

All coloring compounds containing adds or 
greases (including lamp blacks and pi- 
pbites), are detrimental to concrete. For 
this purpose ground colored natural stoae 
and mineral iron oxide are most desirable, 
in that the 3 ' do not weaken or damage the 
setting qualities of the stone, bot add mi- 
terially to the strength of the finished pn- 
duct. 

It is more satisfactory and cheaper to color 
the entire 1)lock than to use the facing pits. 
Tlie colur of the mixture wet must be many 
sliade.s darker than the shade It Is desired to 
obtain, tor a strong deep cherry red from 
five to seven imunds of pure mineral oxide 
per cuhie foot of concrete should be used. 


A gland which suffenKl Injuries that 
broke off about two-fifths of the flange and 
took out one of the three stud holes in the 
gland, was repaired by a correspond ont of 
tlie Knginoer’s Review in tlie following 
mnnner: 

A piece of V61n. sheet iron, the size of 
tin* gland and having a liole for tlie rod 
to fit, was cut out as In Fig. 1. In both 
fiaiiL^* and slipet-iron pieces fiv<» small holes. 


fk.2 


TEHRERING STOUT SPRINGS 


T'iie following method may be used on 
springs for almost any purpose with excri- 
lent results: 

Smear the spring with oil or tallow and 
liold it over a clear fire, or In a hollow Are. 
or place in a large iron pipe and put in tbe 
midst of the fuel of an open fire. Heat tbe 
spring until the grease burns off with * 
bla/.e. ITobahly the ends of the spring will 
heat first and tlie grease liegin to burn theie. 
If so, remove from the fire the moment tbte 
liappeiis and immerse in oil, but do not 
qiKMK'h entirely. Remove from oil and re* 
heat, and if tlie ends again heat first 
mm*se in oil again. Repeat this operatloa 
until tlie oil burns uniformly on all paiti 
of the spring. Cool by whirling ^ 

the air. 
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INSPECT THE SHAFTINQ AND 
SAVE POWER 


METHOD OF DRILLING HOLES IN 
GLASS PLATES 


Shafting which is out of alignmeut, belts 
which are too tight and bearings which 
are improperly fitted or insecurely sup¬ 
ported are all excellent means of wasting 
power, says the Practical Engineer. Kegu- 
lur inspections of couplings and shaftings 
will pay for themselves in the power 
saved and the reduced expense in generat¬ 
ing power. Pulleys placed too far from 
the shaft hangers spring the shaft, thus 
wasting power and perhaps heating the 
journals. Small pulleys waste power also, 
as they necessitate straining the belt too 
tightly. 


AUTOMATIC DEVICE FOR TURNING 
OUT ELECTRIC LIGHTS 


Merchants will find convenient a device 
which will automatically turn out the elec¬ 
tric lights in their show window’s some 
hours after they have left their places of 
business. 

Such a device is shown in the sketch and 
may be rigged up accordingly. An alarm 
clock and a knife switch are the essential 
parts required. A in the diagram is a 
string having one end tied around the switcli 
and the other end^ tied to the alarm wind¬ 
ing key on the clock which has the bell 
removed. When the alarm rings, the string 
winds up, thus pulling out the switch and 



Tonu Oat Blectiic Lights at Specified Time 


80 breaking the circuit. If a merchant 
leaves his store at eight o*clock and wishes 
the lights turned oft at twelve, he just sets 
the alarm for twelve o’clock and winds it 
Qp, closes the knife switch and may go 
home assured that exactly on the hour the 
il^ts will be turned off.—Contributed by G. 
Bosiell Noble^ South Haven, Mich. 

f 


The apparatus show’ii in the illustration is 
used for driillng holes in glass plates such 
as are used in static machines. The frame 
is very easily made and the sketch explains 
its construction. 

Procure a copper or brass tube the size 
of the hole it is desired to drill in the glass. 



'and bore holes in the crosspieces, A and B, 
Just large enough for the metal tube to pass 
through and have room to turn freely. If 
these holes are too large, the hole drilled 
in the glass will not be round, nor of ihe 
size desired; if too small, the tube will not 
turn freely. 

Make a bow% such as a boy uses for shoot¬ 
ing arrow’s. Pass the tube through the hole 
in the upper crosspiece of the frame and 
make one turn around the tube w’ith the 
string of the how’, as at C. Then pass the 
tube on through the hole in the other cross¬ 
piece. Fasten a weight on the top of the 
tube as at D, and the ai)i)aratus is ready 
for use. 

Fasten the frame on a perfectly flat table, 
put the glass plate under the framework 
and fasten it down with nails driven 
through corks. Put a small quantity of 
emery dust moistened w’ell w’ith tun)entine 
into the tubt‘ and, grasping the bow, saw 
back and forth, so causing the tube to in¬ 
volve alternately tow’ard the right and left. 
In a short time a clean round hole in the 
glass plate will result.—Contributed by W. 
J. Slattery, Emsworth, Pa. 



CEnENT FOR SLICKING LEATHER DEVICE FOR TESTINO VACUUM 
FILLET ON BRASS PATTERNS GAUGES 

r 2 ro:-iii :iiifl 8 Jiart-S 

jiun* v. iix. l**f < 1-1 If into si rips, and 

apply with a '-li^'l:iii;r l*s»I of tliff proi>er 
radiiH. f<H)I for tlio purfKifie fa 

rna'I" i y s^-ifin;: a itlf**<* of win* into a ateel 
IfMll aiai lioatiii;: over a Ifnns^'n Ifiiriior. In 
npplyiIlt^ warm tiio pat torn sIiKlitly fw the 
o<'rij«*fjf will flow lM*iwcf<Ti tlj** leather and 
l»ra««. W’iieri mM any exeess eement ma.v 
!»<• renjf»v#'il witli pler^* of waste soakefl 
In Hpirits of turpentine. 

MOTORCYCLE FOR SHOP POWER 

Fn one of your “shop notes” In tlie May 
iiiiifiiH'r I nolIi*e the artiele of iialnjc a motor- 
eyele for sle»ri iais^r »»y pliieiii;; it on a ^’ 0 H. 4 and 5, connections to the two racnnin 
slaial and eoniieetiim tlie drive wIm*<»I to a KaiiKea, one of which Is a standard. In 
Hhnft. I do not wisli to eritleise this artiele, operation, steam is admitted through the live 
as I think It very ;rood. Init merely offer a nteani inlet till the high-pressure gauge rets- 
HiitrtreHflon and enclose a drawing. It is a isters 100 lbs. pressure, when the steam Is 
well known fad lliat a gas-engine heats up tunned off and cold water applied to the 
v*Ty rapidly to Its iiwii destruction unless oiitshle of the pipe. Tills condenses the 
cfs/hnl either by water or air cooling flns steam and forms various amounts of 
on the f'yliiahr. For motorcycle use. the A’acuum. The gauge under test can be com- 
alr crioled Is generally adopted because its pared with the standard gauge, and coirec- 
rapid pn.ssage through the air causes the air tioiis noted. 






The illustnitiun shows a device designed 
by a corresiKmdent of Power for testing 
vacuum gauges. It consists of a piece of 4- 
in. pipe, capped at each end and tapped for 
fii-e %-in. nipples as follows: No. 1, live 
steam inlet; No. 2, for the condensed drip; 
No. 3, high pressure gauge connection frim 
which the high pressures may be tesM; 



to circulMlc freely nnmnd and through tlic 
tins, «*onliiig lin» cvliiuhM* pcrfc<'tly. Now, if 
tlH‘ sninc iimchiiK is iiistnllcd In ;i building 
on a sijiiid where then' is little or no mov¬ 
ing air. it is < Iearly si'en that the cylinder 
cjiii iu»l be 4M»(d<-d unless some d(*vice is 
used to produee an air eiirrent. sindi as a 
fan. MS shown by my drawing. If this plan 
is iisnl als4i, I sei* no reason Avhy the use of a 
motorcycle for shop work should not lio n 
^•ct»sH.~Contributcd by Prentice P. AA'cry, 
leirood, N. J. 


MAKING BLUEPRINTS PROH PEN¬ 
CILED DRAWINGS 

Blueprints can be made from pencil draw¬ 
ings by using rapid blueprint paper, a pencil 
tracing and good sunlight, an exposure of 
one minute only being necessary, aays a cor 
respondent of the American MaAilnlat. who 
recommends the method highly ai ah g g ii 
and wholly efficient. The 2-H. ns^ sd 
\a %.% f»c \ 
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HOW TO BLUE GUN BARRELS A HANDY WIRE-SPLICING TOOL 


The gun barrel should first be cleaned free 
from grease, oil or varnish. Dissolve 
oz. hyosulphite of soda in 1 qt. water and 
make another solution by dissolving % oz. 
acetate of lead in 1 qt. water. Mix the two 
solutions and heat to the boiling point in a 
porcelain dish or stone pot. Warm the 
denned gun barrel and, using a piece of 
sponge tied to a stick, smear it with the hot 
solution. When the color has developed, 
wash the gun barrel, wipe it dry, and finish 
with boiled linseed oil. 


HOW TO KEEP SMALL DRILLS 
FROM BREAKING EASILY 


Small drills will not break so easily, says 
a correspondent of Machinery, if at the sec¬ 
tion indicated in the illustration they are 
drawn to a straw color. This treatment re- 



To Keep Small Drills Prom Breaking 


The illustration shows a wire splicing 
tool which will be found useful. The de¬ 



vice is used in making a three-wire connec¬ 
tion.—Contributed by W. H. Cunard, Ever¬ 
ett, Pa. 


duces the brittleness of the drill at that 
point and makes it less liable to snap off in 
the hands of the men and boys, who are 
not always so particular about handling 
tools. 


TO MAKE DASH-POTS NOISELESS 


Engineers troubled with noisy dash-pots 
may profit by a kink practiced by a corre¬ 
spondent of Power, who says the dash-pots 
on an engine he was operating always 
slammed when brought home. 

To prevent this he put a valve on the end 
of each of the pipes which are about 2 ft. 
long. He now leaves the regulating valves 
on the dash-pots open, and regulates by 
means of the valves in the pipes. The 
plungers are brought home as quickly as 
before and there is more air to act as a 
cushion and prevent the sound. 

The same writer says that when an engine 
that is equipped with dash-pots of the 
leather-packed type is running and a dash- 
pot gets to bucking md water will not help 
ft. It can bo temporarily repaired by put- 
tlog a check valve on the end of the pipe; 
tMa ^ be dapc without shutting dowp, . 


JIG FOR BORING WRIST-PIN HOLE 
IN GASOLINE PISTON 


The parts of this jig or fixture are as fol¬ 
lows: B is a boss threaded to fit the lathe 
nose; DD are cast on to the ends of X; CC 
are clamps secured by bolts EE. 

In using, the fixture is screwed on the 
lathe spindle, when the trunk piston, A, 
may be very easily set in position for bor¬ 




ing the wrist-pin hole. Many sizes of pis- 
tiins may 1 h' machined by the use <^1 wsa 
these jigs, awA 'wXwivi vcv’oAfe, 

dwee very uecureAe 




USEFUL ARTICLES MADE OF 
WROUQHT-IRON PIPE 


Pipe and tittingB can often be used to 
advantage by the tradesman in constructing 
articles needed about 
his work which must 
be both light and 
strong, says the Metal 
Worker. Nearly every 
workman can construct 
these various articles 
according to his indi- 
V 1 d u a 1 requirements 
and perhaps improve 
upon them. Those 
shown here are in the 
nature of suggestions 
of the adaptability of 
the material. 

A short ladder made 
of %-in. iron pipe, con¬ 
nect'd by T’s, elbows 
and unions is shown in 
Fig. 1. The ladder is so constructed that it 
can readily b<* takcm through small places, 
as to inspect tanks in attics, or coiiA'eying 
in a vehicle, such as an open buggy, the 
unions being placed in the middle. It has 



Iiooks on the fop so that It may bo hookcMl 
over tin* side of a tank. 

'I'be railing shown in Kig. 2 Is made of 
IVi'In. pl[H*. Si)eclal railing litting.s are used 
in screwing up tin? \M*rtical posts with 



threads ami the side risls are connectby 
r/vots, A /losf Is In'id to the floor by oue- 
of a dange union and an ornamei\ta\ oa^ 


surmounts the top of eadi post. The nlllsg 
is both substantial and neat and may tut 
changed and adapted to almost mnj reqniR- 
ment. 

Five pieces of ^-In. plpe^ two elbows and 
n T were used to make the hone for a 
drafting table shown at Fig. S. The derlee 
Is light and adjustment is made hj movlaf 
the middle leg backward or forward. It 
may be taken apart and aet ap at another 
point, if desired at any time. 


HOW TO TELL STEEL PIPE FKOn 
IRON PIPE 


It is so often difficult for users of pipe 
to distinguish iron pipe from steel that a 
few hints on the subject may be found 
helpful. The scale on steel pipe la very 
light and has the appearance of small blis¬ 
ters or bubbles; the surface underneath be¬ 
ing smooth and rather white; on iron pipe 
the scale Is hcaA'y and rough. Steel pipe s^- 
dom breaks Avhen flattened, but when it 
does break the grain is very flne; whereu 
the fiber of iron is long and when the pipe 
breaks, as it readily does in the flattening 
test, the fracture is* rough. Steel pipe b 
soft and tough, says Domestic Engineering, 
and when it is thresided, the threads do not 
lireak, but ti'sir off. It reiiuires very sharp 
dies to cut the threads on steel pipe suc¬ 
cessfully, and a blunt die which might be 
used with satisfactory results on Iron pipe, 
will tear the threads on steel pipe, because 
of the softness of the metal. 


DETERIORATION IN ORATES 


'riH* principal cause which contributes to 
the rapid burning out of the grate bars in a 
boiii'r is the action of the furnace heat, 
which will ill time destroy any set of grates, 
hut the want of a proper flow of air throngb 
th<‘ grates will cause overheating whether it 
occurs through too little air-space in the 
grates thoinseh'os, or by these spaces be¬ 
coming obstnurted through any cause, thus 
preventing tlic cooling effect of the air on 
its passage to tlie fire. Another reason is 
found In the impurities of the coal, and es- 
peeially in the chemical combinations of 
sulpliur and Iron. Avhich impurities are found 
In more or li'ss qiianffty in all coala. Tht 
Frai'tical Engineer mys any coal wU(h 
fused clinker wjll 
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rlOW TO REMOVE GALVANIZED 
COATING 


The coating should be burned off, and if 
the galvanized parts are to be welded, the 
lH»at for welding can be obtained at the same 
time. Heat the pipe or iron to a white heat 
and use only plain, clean sand. After pre- . 
paring one end for welding, says a corre¬ 
spondent of the American Blacksmith, plug 
the opposite end so as not to burn the 
pipe. 


HOW TO MAKE A PORTABLE 
SCAFFOLD BRACKET 


A pair of portable scaffold brackets 
which can easily be stored out of the way 
will be found a great convenience by the 
tradesman who only needs them occasion¬ 
ally and usually borrows them at such 
times of a carpenter. The bracket shown 




5 IHf.1 


in the sketches takes but a few hours’ 
work to construct and may be readily set 
up on the work, says the Metal Worker. 

To make the bracket use a 2x4 stick 36 
In. long for the upright, and for the brack¬ 
et a 2x4 stick 48 in. long. Place the longer 
piece on top of the shorter, as in Fig. 1, 
and spike them together with two 20- 
penny nails, driving the nails in as near 




the outside as possible. Bore a %-ln. hole 
in the short piece, directly under the top 
piece, as in Fig. 2, and pass an iron hook. 
Fig. 3, through the hole. The hook should 
be made of %-in.. bar iron, 9 in. long and 
drilled for two %-ln. bolts. Make the hook 
part 3 to. long and bolt It directly to the 


top bracket, as shown in Fig. 4, allowing 
the hook part to extend about an inch from 
the back. With 10-penny nails attach 1x6- 
in. diagonal pieces near both ends of the 



then complete, as in Fig. 5. 

In fastening the bracket on a building, 
cut a hole 1 in. wide and 3 In. high into 
the sheathing close to the stud. The bracket 
can be unhooked easily from this position. 
The dfvicc will be found both cheap and 
light and also a time-saver. 


KEEP OIL OUT OF BOILERS AND 
FEED WATER HEATERS 


Many boiler experts insist that oil or 
grease inside a boiler or heating surface is 
far worse than the ordinary scale deposited 
from the water, in cutting off heat from 
the water and overheating the boiler plate. 

Tests have been made to show this, says 
a writer In Page’s Weekly. When the tem¬ 
perature of the water was made to rise rap¬ 
idly in a clean boiler, the difference in tem¬ 
perature between the boiler plate and the 
water did not increase at the same rate, 
showing that the heat passed through the 
water nearly as fast as received. With a 
very high evaporation of steam per hour in 
a clean boiler there was little danger of 
overheating the metal. But covering the 
inner surface of the metal with a thin layer 
of heavy mineral oil and evaporating about 
as much steam ns in the first place, the fire 
side of the boiler plate was 392° hotter than 
the water side. The plate itself must have 
stood a temperature of about G30* F., at 
which iron and mild steel weaken and are 
easily broken. Any flaw in the plate would 
of course add to the danger. 

Hence for safety and economy, when ex¬ 
haust steam is mixed with the feed 
use feed water Vw XJevfe 

Is on one s\de ot wnA. 

to be beated on M 



f84 


DRILLS SHARPENED BY POWER 
MACHINES 

Cost of Sharpenlns: Greatly Reduced- No Longer 
Necessary to Upset a Half-Foot of Stock. 

The sharpoiiinjj of drills by machine is 
rapidly superscdinj^ the old practice of 
sharpiminj^ by hand, jiot merely because It 
is easier, but because* of the great economy 
thereby efft‘cte<l. Various mt'thods of sharp- 
euing were formerly In use in mines, says 
T. II. Proske, in the Mining and Scientific 
Press, and all were laborious and expensive. 
Usually the cross bit, Avidch took the place 
of the single bit in the modern air drill from 
the first, Avas upset to tAvice its normal size 
for from 6 to 8 in. at one end in order to 



Tjpe of dnll oM>d in Rockj moaotaln minliw districts. Cross* 
formed bsr welded onto octsgon bsr; shank forged to small boshing. 



Type of drill used in MIchigsn copper sod iron mines. Long cross 
npset in bolt upset ting marhlne from octagon bar. 



Type of drill as made with a Power Drill .Sharpener. Cross upset 
3 Inches long from round bar: no forging down of shank, ns chuck 
bashing is large enough to take the full Mac of bar; the most ceonomi- 
cal dnll that can be made. 

liave a long stock to ust* in redressing the 
hit. When this upsot portion aa’us Avorkinl 
doAvn, the bar Avas again njisct. 

In some Micliigan mines a bolt-ups<*tting 
machine Avas iiislallod to do this upsetting, 
but tilt* exiit‘nsc Avas prohibitive of this jirac- 
tice bei-oiniiig geiu*ral. Then slcel-makers 
hegaii to luaiipraetun* t ross-forint'd liars of 
steel Avhieh were cut into the r(‘(iuircd 
lengths to bt* AvehUd in tli(* bars. This prac- 
tie(* is gent'i'al In lUicky mountain mining 
(list lifts, and Avliili* soin(*wliat eh(*aper. Is 
still exiieiisivt*. 

Until the atlvt'iit of powt*r drill sharpen¬ 
ing niachiiics it is saitl tlial no two mines 
list'd tht* saiiif kind of drill. I'lien* was no 
econoiny in the gingt* ust‘d. Often the 
starltT tlrill would lu* in. Avido and drop 
W in. in gaiigt* for t'ach sut-ecssive h'ngth. 
Out tif this fhat)s tiu* mat-hint* mt*thtkl 
bntught sy<tt in. It iras tioterniined that for 
I'/i ill- powtltT, a 1 7-10 in. htilt* at tht* hot- 
tom is sufflt*it*MtIy hiViiv: that the strength 
of the ])oAvder can Ik* Inereasetl more cheaply 


than the size of the hole, and that th€ 
gauge should not vary more than In. Sop- 
posing a 9-ft. hole were to be put down with 
four lengths of drills, the sizes would be 
as follows: Starter, 1% In. wide; succei- 
sive lengths, 1% in., in., and 1% in. wide, 
respectively. 

A 3-in. cross is sufficient where the ms- 
chine is used and the sharpener will foige 
the (rross and bit on the end of the bir 
without hand labor. One man using such a 
machine can sharpen from 200 to 800 per 
cent more drills than he can sharpen by 
hand. 

SOME GOOD RECIPES FOR CETIENT 
FOR LEATHER BELTS 

(1) Soften equal parts of good hide glue 
and American isinglass in water for 10 
hours. Then boil it with pure tannin until 
the mass is sticky. Roughen the surface of 
the belt Joints and apply the cement hot 

(2) Digest 1 kg. of finely shredded gntU 
perch a over a water bath with 10 kg. ben¬ 
zol until thoroughly dissolved, then stir in 
2 kg. of linseed oil A’amlsh. 

(3) Dissolve (*ompletely 1% kg. finely 
shrcildcd India rubber in 10 kg. of carbon 
bisulphide by beating and while still hot add 
1 kg. shellac and 1 kg. turpentine. Heat 
again until the last two Ingredients are dis¬ 
solved. 

(4) Dissolve at a moderate heat 1 kg. best 
glue in kg. of water and thicken to the 
consistency of syrup. While this mass Is 
hot stir in 100 gin. of thick turpentine and 
5 gr. carbolic acid. Pour the mixture into 
flat tin pans to cool; cut it into pieces and 
dry it in the air. To use, make the cement 
litiuid Avith a little vinegar, apply to the 
joint with a brush; place the two ends of 
the joint together and press between two 
iron plates heated to a temperature of 86* F. 

PAINTED PAPER FOR STEEL 

Stec-I surfaces may ho protected with ex¬ 
cellent results by covering them with 
painted paper. The method employed Is to 
first cicao the stool In the ordinary way and 
then pill on a single coat of a very sticky 
siihstance, upon which paraffined paper Is 
next laid. Any color paint desired may w 
us(*d for iiaintiiig over the paper. Holes cut 
in the p:ip(*r nllOAV the rivet heads to pSM 
through and the heads are then eoisnd 
wllli caps of the paper and palntsA 
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HOW TO MAKE A SMALL AIR 
COMPRESSOR 


Anyone possessing' or able to obtain an old 
bicycle pump can, without much difficulty, 
mnke a small air compressor which will 
pump a bicycle tire or run a toy steam en¬ 
gine. The next thing necessary Is a pulley ‘ 
about 8 or 9 in. in diameter and 2 in. thick. 

Mount this pulley on a piece of or %-ln. 
steel rod for a shaft. Bend about 2 In. of 
one end of the shaft at a right angle and 
force the rod through a hole in the center 



of the pulley, hammer it into the wood and 
fasten It with a staple. 

Remove the handle from the bicycle pump, 
heat the end of the piston rod to a bright 
glow and hammer It flat. Drill a hole in 
the flat part large enough for a nail to pass 
through easily. To the foot-piece on the 
bottom of the pump solder a hinge and then 
screw the loose part of the hinge to the 
baseboard which is constructed as shown in 
the illustration. 

In putting the compressor together mount 
the shaft of the pulley on pieces of sheet 
brass having holes drilled to make an easy 
fit. These pieces of sheet brass should be 
screwed fast in a hole in one end of a 2 x 4 
In. timber 2 ft long. NaiJ the end of the 


piston rod, through the hole dHlled, to the 
pulley and belt Whatever means of generat¬ 
ing power you may have to the air com¬ 
pressor which is now complete. A small 
electric motor will work the apparatus nice¬ 
ly for pumping bicycle tires or other work 
of that nature.—Contributed by E. H. Klip- 
stein, East Orange, New Jersey. 


CASTING ALUMINUM FOR PATTERN 
WORK 


Casting aluminum for pattern work is a 
matter that is constantly assuming greater 
importance, says the Mechanical World, and 
there is a demand for general information 
on the subject. It is Important to make the 
mould suited to the casting. For instance, 
a plain bar can be molded up as hard as 
may be, and if well vented, will come out 
perfect On the other hand, a thin ring, 
unless molded up soft enough to allow the 
metal to compress it, will be sure to tear 
apart. Hence, wherever the metal is to 
inclose the sand, this must be left as soft 
as possible, to allow for compression during 
the cooling of the casting. Ram the sand 
as little as possible, use as dry as possible, 
vent freely, and you are pretty safe. 
Aluminum is quite brittle at the critical 
temperature, hence the least strain at that 
time injures it. Cores should be soft, and 
coated with graphite. The sand should be 
new, and while no facing is necessary, a 
good dusting with soapstone can be recom¬ 
mended. The slicking tool should never be 
used on a mold. 

Melt the aluminum in a plumbago cruci¬ 
ble, previously rubbed up with graphite. 
When the metal Is melted, it should be 
poured at once. Gates should be wide, and 
of a generous area. Big feeder heads are 
not advisable, as they do not feed, but 
rather draw away the metal from the cast¬ 
ing. The metal should not be too hot, a 
good claret color is sufficient, when ob¬ 
served by putting aside the skin with a 
stick. Fluxes are unnecessary; occasion¬ 
ally, however, cryolite may be used to ad¬ 
vantage. All sodium salts should be kept 
away. Zinc can be added, though the 
metal should not be sold ns an aluminum 
casting. Up to 16 per cent can be used 
safely. Tin also should not be added to the 
aluminum. 


mu's \>e \f3 
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now TO MAKE AN ELECTRIC ALARM ATTACHMB^T 
FOR AN ALARfl CLOCK 


.'/:.y v; A vi V*ii' wifli 

•i.*. /■ * ' «'/*« •i;#viarO to siU/qt 

»L< /.«.y:,* of Sf.hfij. k.*}’ of oJoct 


two wim toged t er facminr > 

/'tjit vbkii viU Ml ibe dwi tri t bell ringiay . 
Tbf* vir«^ will DutviA vben tbe alAnn » 
kigMlii wound up, und the cl e c fnc bril viU 



TofiVieu 



Vicu, 


t»ii (••I* i‘i ihf iii»ni:ln iMsfrn .1 '*in;ill plm* 

t*l wiioil i«> (•Mill .) r. ;iimI .‘I sitiiihir 

lih'i \' i>it llii' :il:M III Ivi'.X . :is :i( \ iM tlx' sUi tx'll. 

4 tniiii . I |\\i» pii'i I’N \ :iui| K with f\v«> 

pu . I-lU \t» *1 t*.ii«‘ I i»ppi*r \\ ir«‘ Mini r:irrv 

till* Will - I'M 1.* i,M;n I iioii'i. »»Mi‘ ;;oili:; 

iliiiMii'.h il'i- I'liii'iM*** t\» oiM‘ ii'nniiuil of 
till* Im *!1 init iIm* olliov p.issin^ iliioi tlv t'» 
iIh* iMhi’i It'l 

Hu* ;ipt*.n;\tn'. \\'.i! itioM In* in working 
>»•( (ho I .'m ill in \\w wmv.i\ \m\\ 
II/if*M i( i‘ir. (Ill' niniiui: Wo> wiU 


rhi^ until this (iporation is porformwl.- 
i luurilintoil hy \V. .1. Slat Tory, Eiiisworth 
I‘a. 

CHMIENT FOR STEAM PIPES 

Kill* liiu* U" possihlo. litliarco. 2 pdrt*. 
po\\ih*:>'fl '•lakoil linn*. 2 parts: snmi. 1 part- 
Mi\ i!io in.i'is wiih a sufllrn'iit quaDtliy 

hi'i linsoftl oil varnish f«i forui a atiS pMti'- 
V so \Uo wiuoiit whilo fivsh uA muBL— 
v'vwwtWwwoA Vx 
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HOW TO FILTER WATER FROM 
GASOLINE 


Fine wire gauze will not remove water, 
but if a chamois skin pocket be carried by a 
gauze on either side and placed between the 
gasoline tank and the carburetter, all dirt 
and water will be removed, says the Motor 



Pig. 1. 


Age. The arrangement should be on the 
order of the device shown in Fig. 1, so that 
the water may settle into a separator, and 
be drained off. The separator should be 
about 4 in. long and 2 in. in diameter. 
If this is drained each day no water will 
reach the carburetter unless the chamber 
becomes filled, which could only be occa¬ 
sioned by rain entering the fuel tank as the 
gasoline itself of a day’s usage would not 



contain that quantity. The strainer placed 
between the tank and the carburetter is 
better than one placed at the tank, for the 
reason that in the latter dirt and water 
Aveuld be forced through the tank strainers 
by the Impact and weight of the fuel enter¬ 
ing, while in a strainer placed between the 
tank and the carburetter the fuel is strained 
slowly, in fact as slowly as it is used. A 
first-class water separating strainer is shown 
in Fig. 2. At the bottom of the separating 
chamber is a needle valve. On this valve 
is a metallic fioat of such a weight as to 
sink in gasoline and just fioat in -water. 
When the chamber is filled with gasoline 
the valve is seated, but as soon as water 
collects the fioat is lifted, opening the valve 
and letting the water fiow out until the gas¬ 
oline comes to such a level that the valve 
seats. The device has the gauze and chamois 
strainer. 


HOW TO PILE RAILROAD TIES 


The proper method of piling railroad ties 
is shown in the accompanying illustration. 
Each pile contains either 25 or 50 ties built 
up in alternate courses of two and seven. 
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The Way to Pile Railroad Ties 

Two ties are first laid on the ground some 
distance apart, then seven others arc placed 
across these and so on to the top, where 
the last course is laid to form a Avatershed. 


HEAT-RESISTING CEflENTS 


1. For cementing joints. Make into a 
thick paste, asbestos poAA'der and liquid sili¬ 
cate of soda. This cement avIH Avithstai^d 
a A’ery high temperature. 

2. For stoves and ranges. Use fire clay 
and a solution of silicate of soda. 

3. Th<» following cement Avill resist white 
heat: Tulverized clay, 4 parts; plumbago, 

2 parts; iron tilings, free from oxide, 2 
parts; peroxide of manganese. 1 part; borax, 

Vj part: sea-salt, Ms part; mix with water ^ 
to a thick paste and use 
graduaWy t\\\ aarsccVs 

Ueat. TWa afetA. \a Vr 
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HOW TO PAJNT CEMENT FLOORS 


In ordffr to roiijjhffn tho surface of the 
floor puj that the paiiit will hold on well and 
to any <ranstic lime contained 

III th<* f'eruent into hurinlesK anlphate of 
/ lime, tin* fl^Kir should first be treated with 
u wash. If it is only a few months old, a 
wash fynisistin;' of 12 fiuld ounces of vitriol 
and one ;;allon of water mixed In an earth' 
eij or KlasK vessel, ullowcsl to cool, and then 
appliiMl with a la rife filler brush or a swab 
made of cotton waste, will pnxluce the de- 
sinsl results. 


parts by measure with hard diyins floor 
varnish of aiiproved quality.** 

On cement floors thus treated the paint 
will wear well even In engine rooms and 
machine shops where oil Is apt to be spilled 
over it. 


HEATING TIRES WITH CRUDE OIL 


The IliustTatlon shows an appaimtqs used 
for heating locomotive tires with crmde oil 
as a fuel. With this process it takes only 
about six minutes to heat one tire, about 
two gallons of oil being used. 



Heating Locomotive Tires With Crude Oil 


After flic wash has Immmj on 24 hours ap¬ 
ply a priiulniC of wcIl-st^thMl and widl-aircd 
raw linspcd oil and ht stand for a we(*k. 
'I'iicn ap)dy a <*oat of irood linsct‘d oil paint, 
preferably with a pure lead and /.inr hast*. 
Kiih In w(dl and tinish with a hard dryln;r 
floor paint of the irraile used on fi rry boats, 
says the ralnt‘‘rs’ Maua/.ine. an<1 adds; 

*‘ll' snch a floor paint is to he of haul 
eolor or siirnct* color. It is best nnuU* on a 
base of equal parts of lead aiul zlnr* in oil. 
thinned with (a|inil parts of turpentiiu' and 
Jnpun fo brush ill;; eonsisteuey. \\\\Uh\ to 
iftiit rcfyff/riqpcnts. mid thou mixed cv\ua\ 


1'he niothod of using the apparatus Is 
v(*ry sinqde. If a tire is to be heated, the 
whetd is jacked up for several inches off 
tlie ground, then the sheet metal hoods are 
])lae(Nl all the way around the tire, leaving 
hut a small space at the bottom for the 
hurner to he inserted. A ple<^ of lighted 
wast<» Is then plneeil directly in front of 
the burner and the oil and nlr turned on. 
the amount of each lioliig dotenuined by the 
op(*rator. 

'i'lie eonstnictlon of this device Ifl balk 
e\\w.\v isvwd ivVvwvle. Vor the oil tfla 
wXv-dwww otl woKI 











Detail of Oil Burner for Heating TIree 



The burner is connected to the tank by two 
hose pipes each about 30 ft long. Onl^ 
about 60 to 80 lb. air pressure is required 
to operate the burner. 

This tire heater is in use in several rail¬ 


road shops about the country and has 
proved very satisfactory as a quick and 
cheap method of removing and setting tires. 
—Contributed by G. E. Baldwin, 634 D St, 
San Bernardino, Cal. 


HOW TO HAKE A CANVAS BELT 
JOINT 


In rooms where there is so much damp¬ 
ness and steam that rubber belts are affect¬ 
ed thereby and come off, canvas belts can 
l)e substituted and will be found to work 
very well, says the Practical Engineer. 

These belts may be mended in the fol¬ 
lowing manner: Place a tin template, hav¬ 
ing holes the right distance from the sides 
and ends, on the end of the belt, square it 
off, mark the holes and punch them with a 
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long pin having a tapered point. This pin 
is better than a belt punch, as the punch 
cuts away and weakens the belt and the 
hook will pull out Use a hook with a good, 
and quick point It is a good idea to keep 
templates for different-sized belts on hand. 
The wide ones should have more holes. 


SUBSTITUTE FOR PURPLE LAKE 


Purple paint is so rarely used that It 
does not pay the average painter to buy 
a can of purple lake when he needs but a 
little. If he will add just a touch of ultra- 
marine or cobalt to his carmine and glaze 
as for carmine, or, add a touch of Prus¬ 
sian blue to the ground and glaze with 
clear carmine, the results will be satisfac¬ 
tory.—From John L. Whiting ft Son’s Book, 
“What Else to Do.’’ 


Tlie amount of Portland cement used la 
this country doubles Vassa 

yean. IaaI ye«t 

njmjm Wa. 







MADE A VISE OF A DOOR 


Wheu a vise is not handy, and one Is not 
strong enough to hold the work with his 
hands, the following kink may be found 
useful: 

A gardener who was repairing a lot of 
old hose and whose only suitable tool was a 



wrench, could not get the old couplings 
apart. lie asked me to hold it for him, but 
I could not. Instead, 1 opened the burn 
door and through the crack between the 
door and the side of the casement on which 
it was hung puslunl a piece of hose up to 
the coupling. Then pushed the door to, and 
while the gardener held it, 1 unscrewed the 
nut by means of tin? wrench. There an* 
many articles that could be held in this 
manner.—Contributed l>y Thie<le of Colorado. 


HOriE-riADE CROSSHEAD PIN 
OILER 


A very satisfactory crosshead pin oiler 
may be made like- the one shown in the il¬ 
lustration. A correspondent of the National 
Engineer says In* applied such an one to a 
vt*rtlcal engine several years ago and it is 
still doing gocxl work. 

The device consists of an oil cup. A; a 
piece of %-in. pii)e, 11; a piece cd %-in. 
pipe, (’; and a Ts-ia. elbow and nii)ple D. 
The outer end (K) of the pin is tapped 
Avith a %-in. pip<* thread, and the oil duct 
Is drilled as shown at K. 

The cup Is .stationary and is fastened to 
the front of the cylinder or engine frame 
by a bracket over the <*enter of the elbow 
D. The shank of the cup Is drilled and 
tapped for %-ln. pipe, into which Is screwed 


the pipe B, which telescopes the 
pipe C. 

To determine the height at which to place 
the cup, place the engine on upper center 
(vertical engine) and place the end of 
shank of cup the length of the engfaie 
stroke, plus at least 2 In. above the face of 
elbow D. 

To determine the length of the %-in: pipe, 
place engine on upper center and cut pipe 
long enough to reach within ^-In. of shank 
of cup, when screwed Into elbow D. The 
center of the elbow D must oe plumb un¬ 
der the center of the cup A, th^by allow¬ 
ing pipe C to travel up and down outside 
of pipe B without touching It at any point 

Only one oilway should be cut In the top 



crosshcad pin brass and it should extend 
h'lii'thwisc to Avithin an eighth of an Inch 
of each end. Ahvays luiA’C the oil duct at 
the top of the pin, and always be careful 
not to turn tin* pin Avhile tightening the nut, 
if then* is no means provided for holding 
it in position. 


Castor oil is an excellent preserrativo for 
leather belts and rats will neA'er toudi belto 
^<»ted Avlth It Apply the oil warm. 
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A POWER TRAN5m5SI0N KINK WRITING DETAILS ON BLUEPRINTS 


The accompanying diagram is a plan sub¬ 
mitted by C. J. Case, of Johnsonburg, Pa., 
showing how he succeeded in running a 
machine requiring 40 hp. in the opposite 
direction from the line shaft, without cross¬ 
ing the belting. The back of the belt runs 
on the driven pulley. The speed maintained 
was 193 r. p. m. The direction in which 
each pulley revolved is indicated by arrows. 


A solution of 75 gr. of potassium oxalate 
dissolved in one ounce of water is excellent 
for writing details on blueprints. The fluid 
should be applied with a pen or flue brush, 
and may be thickened with gum, if nec¬ 
essary. It removes the blue ground of the 
drawing very rapidly, but the paper should 
be washed well afterwards or the blue will 
reappear, and the writing become obscured. 





Ruaniog a Machine the Opposite from Line Shaft Without Crossing the Belt 


TO EMPTY GASOLINE FROn 
BARRELS 

The best method is to syphon the gaso¬ 
line out with a rubber hose, says a corre- 
gpondent of the Engineers’ Review. To 
Start Hie flow of the gasoline, pass a string 
a t9W inebea longer than the hose through 


the hose by means of a plumnet tied to 
one end. To the other cMid tie a bunch 
of rags. Push these into the end of the 
hose, poke the hose rag end first into the 
barrel to its lowest point, hold the hose 
in place with one hand and pull on the 
string with th^ 

come owl, the "wYA VJCvssw. 
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How to Make a Portable Electric Heater 

by ilarry U< TowBMBd. 


Anyono can make tlie portable electric 
heater described below, without the use of 
an ohuinieter or the necessary appairutus 
for finding the resistance of wire. The con¬ 
struction is very simple and the materials 
HHiuired few and inexpensive. 

Select two boards 17\U In. long by 6% in. 
wide by % in. thick; dres.s and sandpaper 
one side of the best of the two boards. 
These are for the top and bottom, and must 
be nice and smooth. 

Select four pieces 9^4 in. long, % in. thick 
and in. wide; these pieces are for the 
standards that hold the top and bottom 
boards together. They must be set or 
screwed to the top and bottom boards, as 
indicated in Fig. 1. 

A, B, C and D are the four pieces for the 
uprights; these must be set perpendicular 
to the bottom board and must fit the top 
the same as the bottom. These pieces had 
best be put on with screws, so they will fit 
tightly. In Fig. 2 is shown - their dimen¬ 
sions. These pieces must be placed so as 



to leave a margin of H in. on tiie sides and 
no iiiiirgin on tiio ends, as per Fig. 1. When 
this is iloin* Ave have a frame which has 
neitlu*r sld^s nor ends exc(*pting the four 
upright.s. 

AA'e can now wind our coils for the heater. 
Cut 28 pieces 10 ft. long from a (roil of 
broom Avire; this Avire Is us(h 1 in l)rooni 
factories, and it is also used by tin¬ 
ners. It can ho bougiit for 8 or 10 cents a 
pound, and 2*2 lbs. Avill be enough. The 
gauge is No. 19 B and S. 

Wind eacli one of these 16-ft. wires upon 
a */o-In. iron rod; be sure and wind it close 
and tight, so that when you take it oflP the 
rod it will present a closed spring. 

After they are all wound (14 to each set), 
they must be Joined together, as in Fig. 3. 
Fourteen at these coils must be made as If 
> * ^ere one evil, as per sketch, and 14 


to make the other coil. We will then have 
two coils in the heater, and either or both 
of them can be turned on or off at once. 

These coils must now be put in the frame 
so that they will not touch any of the coils 
in either set They can be fastened to the 
top and bottom boards with double-pointed 
tacks. Care should be taken about driTlng 



the tacks in far enough, •because if they are 
not they AA’ill break loose and make the 
sides of the coil springs touch each other. 
The free ends of each set of coils will be 
used for connecting up to the circuit, so that 
they will not be cut off. 

Cut two pieces of slieet iron 15% in. long, 
9% in. wide; also two pieces 6% in. long by 
9% in. wide for the ends. These pieces 
should be perforated with a %-in. punch. 
The maker can select some pretty design, 
so that the punchings will not look rough 
when done. 

Fig. 4 is a home-made fuse block, % in. 
X 2% in. X 6 in. Binding posts, 1 and V, 
are 1 in. high and are larger than the other 
ones. The current comes In at 1 and V and 
pas.ses by Avires to 2 and 2', thence by fuse 
Avire to 4 and 4', and then by wire to 3 and 


9 £ ^ ^ s 6 7 3 
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3'. The only binding posts that we will use 
for the stove will be 4 and 4', 3 and 3', 
and for the current intake 1 and T. 

This block is made of poplar or any other 
kind of lum])er, as it is thoroughly protected 
by the mica. It can be placed about 1% In- 
from one end of the heater and 
there. After being fastened bore four fl* 
ho\eA 4 aaA V B” 
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and 3' and then make connections, as in 
Fig. 5. 

The switches can be placed on the top of 
the heater, opposite the fuse block, and in 



the middle can be fastened a convenient 
handle. The top view will be like Fig. 6 
when completed. 

Before the sheet-iron pieces are put in, 
the four standards should have some small 
strips put in between them at both top and 
bottom, so that the strips will not fall 
through, and also 16 holes should be bored 
in the bottom board in the center with a 
%-in. bit. The bottom boards should have 
a small leg, diameter, % in. x 1 in. long. 



80 the cold air can circulate to the heating 
apartment. Then place the sheet-iron strips 
in and fasten them with little strips. 

The coils are made for 104 volts, but if 
the wood gets too hot, paint it with fire¬ 
proof paint and it will be all right for 110 
volts. The cost of such a machine should 
not exceed 75 cents. 



The sheet-iron pieces should bo made 
with as many holes in them as possible. 

When through using a square wipe all 
penpiiation marks from it, and occasionally 
pot on a few drops of oil. Never use emery 
or'aandpaper on nickel or black finished 


HOW TO BUILD A CONCRETE-MIXER. 

To build the concrete-mixer shown in the 
illustration iine a cubical wooden box wnth 
No. 10 sheet steel and arrange an iron man¬ 
hole at one comer. Mount the box on two 
corners or trunnions, one of which is a piece 
of 3-inch pipe, through which water is in¬ 
troduced and the other of which is connect¬ 
ed to a hand-crank by means of a gear-wheel 
and pinion. 

Turn the manhole up to receive the charge 
from the hopper and then fasten it down. 
Revolve the box a few times to dry mix the 
ingredients, then Introduce the proper quan¬ 
tity of water by hose and nozzle through 
the hollow trunnion, and revolve the box as 
long as necessary. 



Homo-Made Conoret« Mixer 


To discharge the contents into a wheel¬ 
barrow to be transported to the work, re¬ 
move the manhole and rotate the box part 
way. Do not have the mixer placed so far 
away that a long trip on the wheelbarrow 
is necessitated, or the liquid will separate 
from the material and, if the wheelbarrow 
leaks, will run out and reworking the con¬ 
crete will be necessary. 

This apparatus was highly recommended 
by Henry W. Edwards of CJrand Junction, 
Colo., in a paper read before the Atlantic 
City meeting of the American Institute of 
Mining Engineers. 

The following paste is good for keeping 
wood light: One-fourth pound beeswax 
scraped Into one-half pint of 
It is wished to datVLen the weed edd 'ha&eRftL 
oU. 








A KINK FOR THE LUBRICATOR 
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The following kink may be old to some, 
but those having never tried it may use it 
with benefit. 

Between the pump cup. A, and the throt¬ 
tle or steam-chest insert the valve C, and 
the tee E. In the ^-in. pipe, F, insert valve, 
D. Pipe, F, laps the “fill-up” of lubricator 
B at O. Close valve C, open D and pump oil 
from A into lubricator. The condensed wa¬ 
ter is displaced by the Incoming oil and 
rises through pipe X and is carried off Into 
the steam pipe. Thus the draining of the 
lubricator is avoided. 

In case of the failure of the lubricator 
and It is desired to oil cylinder by hand, 


knot, there is no loose end of rope to bother 
with.—Contributed by Paul McMichad, 
Hartstown, Fa. 


COUNTERWEIGHT FOR DROP OR 
SLIDING DOORS 


A cheap and good counterweight for drop 
or sliding doors or for tightener pnlleji, 
may'be made of a piece of 8-1n., 4-in. or 
6 -ln. gas pipe of any convenient length. Put 
a common cast-iron washer at one end, or 
a block of wood will do. Bore a bole through 
the wood and pass a rope through. Tie ■ 
knot in the end of the rope and put a block 
of wood corresponding to the first block 



Lubricator Kink 



Counterweight 


close valve D. open C and pump oil direct 
to cylind(*r.—C’ontribiited by Lee Bo.ver, Ok¬ 
mulgee, I. 'r. 


SIMPLE WAY TO FASTEN A ROPE 
TO A RING 


^lake an aniple-siziMl loop by braiding the 
end of the rope into the roju*. This may be 
(lone by passing tbe end of the rope, which 
should lu? untwisted, under every second 
strand, (rutting a little out (‘aeh time to 
make it taper. Then roll It on the floor with 
the foot and a neat Job will result. 

To attach to the ring simply pass the 
loop through the ring and slip the loose 
end of the rope through the loop. This gives 
two thicknesses of rope on the ring, Is easy 
to put on and remove and as there \s no 


at the other end of the pipe to hold the 
rope in the center of the pipe. If the 
weight is not heavy enough, fill the pipe 
with anything convenient, sand will do.— 
Contributed by F. A. Sustins, Stevens Point, 
Wis. 


It is stated that an alloy consisting of 90 
per cent copper, 6 per cent tin, and 4 per 
cent pho.sphor tin—containing 5 per cent 
phosphorus—has been found the best for 
castings for bydraulic purposes. The addi¬ 
tion of two parts of lead makes the metal 
(ait easier, but the eastings are sounder and 
more uniform Avithout it. 


Shop Notes for 1906 contains all the Tfilfi- 
able kinks published in Popular Mechafilr g 
during 1905. Price, 60 cents. 




All the artlclM ap^ 
peariog In this de¬ 
partment are reprint¬ 
ed in book form at 
the end of each year. 


SHOP NOTES 


Contribntions to 
this department are 
Invited. If yon have 
worked out a good 
idea or know of one. 
please send it In. 


CHINESE METHOD OF MAKING OIL 
SKINS OR SLICKERS 


What is called oil skins and sou westers is 
called slickers in civil life, and have a dis¬ 
agreeable habit of sticking together when 
put away in dry, warm weather, which 
spoils them and makes them less water¬ 
proof. 

The following simple formula makes them 
waterproof and when thoroughly dry, you 
can roll them up and put weights on them 
and they will come apart without sticking: 

To one quart of pure raw linseed oil add 
two fresh eggs, well beaten, and mix. Ap¬ 
ply with a rag or brush, let dry and give a 
second coat.—Contributed by John Rhodes 
of the U. S. S. Denver. 


SWINGING RACK FOR HOSE 


A hose rack that will swing in any direc¬ 
tion the hose is pulled and may be placed 
near the ceiling and out of the way, pro¬ 
vided the nozzle hangs within easy reach, is 



shown In the illustration. This rack can 
be made by anyone, declares the Wood¬ 
worker, and at trifling cost. It consists of 
a swinging double bracket 3 ft. long and 
with the sides far enough apart to allow the 
hose to pass freely between. It is provided 


with arms of 7x%-in. half-round sticks, 
smooth on top, over which the hose is looped. 
When the hose is wanted, merely grasp the 
nozzle and walk away and it will come 
off readily. 


PORTABLE WORK BENCH FOR 
PLUMBERS 


The portable work bench shown in the 
illustration Is described by a correspondent 
of the Metal Worker as being especially 



convenient for plumbers. The top of the 
bench is made of 2%-in. poplar, 15 in. wide 
and ft. long. Four long screw nipples, 
with the collar half of four unions on the 
short threads, are screwed up into holes 
bored, as shown, through floor flanges which 
are screwed to the under side of the top. 
To set up the bench the standards are twist¬ 
ed upright and the top placed and the 
collars of the unions screwed down with 
the hand. No braces of any type are nec¬ 
essary in general W’ork up to 1^-in. pipe. 
For benches to be used regularly on and 
2 -in. pipe some form of brace easily applied 
and leaving the bench still of the quick 
knockdown type would be an improvement. 
For starting occasional threads on large pipe 
the thrust strain can be taken care of with 
a piece ot pXeixk. Vsx 
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HOW TO MAKE A SLED BRAKE 

A sled brak(^ like that shown in the sketch 
was used l)y a (rorrespondent of the Black¬ 
smith and Wheelwrij'ht to hold loads of 
12,000 11). in the mountains. To make it, 
proceed as follows: 



Sled Brake Attached 


Make a roller, E, the same ns a double 
cam roller for a wajjon brake, onlj’ heavier, 
l*/ 2 -in. round iron. Leave the end square 
for lever L to be held on with key. Make 
rods same a.s for a wa^on brake, only make 
eye to < onnect witli dojjs A and B. To make 
the dogs tak(? a piece of iron %x3 in. and 
the length must depend on the width of 
the runner, l)nt make the dog B on the 
inside of the runner about 12 in. long. Make 
a stpiare turn at the middle. Draw the end 
down 3 in. from tliat turn and let it come 
at 45 degrees. St)Iit the end and weld in 
a |)iece of steel. Sharpen so that it will be 
1 L» or 2 in. wide where it comes to the bot¬ 
tom of the slioe. The other dog, A, is made 
the same Avay, only it is long enough to 
turn over the runner ut the top and meet 
the eye bar, K, Tliey are connected to tin* 
runner with a bolt, which must be |»ut 
in so the snow will turn the nut on instead 
of off. 


CAT HELPS ELECTRICIAN 


Last spring, when wiring a house for (dec- 
tri<' gas lighting. I ha<l occasion to run a 
wire between a chamber floor and the ceil¬ 
ing to light the chandeliers in the nwnis 
b(‘low. The gas fitters had taken up floor¬ 
ing in two places about 15 ft. apart, a 
greater disl.ince than 1 could work the wire 
through. .\n int(*n‘ste<l siiectator was a big 
yellow tom-eat. ‘*lbxi(‘” by name, ami 1 
concluded to impress him into the service, 
so I tied a <‘hiilk iiin* around his body and 
point«‘d his nos<* down into the hole with 
directi<nis to “.seat." and he “scatttMl,*’ being 
attracted by the light at the distant open¬ 
ing; where h(» brought the line out all right. 
I hare since repeated the performance, anOL 


It will work every time, provided you can 
find the helper. If the cat is inclined to 
waste time under the floor, blow a little to¬ 
bacco smoke into the opening where be 
started and he will hasten.—Contributed by 
Andrew Whitou, Hartford, Conn. 


COMBUSTION SIGHT HOLE FOR 
TESTINQ A GAS ENGINE 


A valuable device for testing engines Is 
called a wmbustlon sight hole and Is adapt¬ 
ed for use with mnke-and-break igniters. 
The (las Engine tells how to make this de¬ 
vice. 

Screw a pipe nipple, V^-In. iron pipe slxe 
with a long thread on one end, into the cyl¬ 
inder head. On the thread of the nipple 
screw a iKV/y-ln. reducer into the outer end 
of wliicli screw a lx%-in. bushing, to be 
used as a stufflng box nut in holding a piece 
of thick plate glass In position at the end 
of a Vj-in. nipple. Use asbestos gaskets to 
sci)arate the glass from the nipple and the 
iron stufllng box washer. The distance of 
the glass from the Inner side of the cylinder 
head should bo several inches to provent its 
becoming overheated and breaking, and its 
diameter should be so small that it does not 
touch the inside of the reducer. 

This apparatus enables one to view the 



Combustion Sight Hole 


interior of a gas engine while the engine 
Is in motion. For safety, do not put the eyes 
too clos(? to the gl:iss, but stand several feet 
away, though it is hardly probable that the 
glass will break. The cost of the device Is 
under a dollar. 


MIXING CEMENT 


To make a cement block as hard as a rock 
and with no limit ns to its lasting quali¬ 
ties, writes J. H. Johnston of Albion, IniL 
proceed ns follow's: 

Mix the cemeui In the usual manner 
leave stand 12 hours; then break It pp 
mix again. Let stand for another It |» 
and temVx. and use. 
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TO CUT A FIVE-POINTED STAR GRINDSTONE FIXTURES 


The accompanying diagrams show how a 
square of paper can be folded so that a five- 
pointed star can be cut with one clip. The 



kink is old, but oftentimes useful.—Contrib¬ 
uted by J. B. Dean, Reading, Mich. 


LEVERS FOR TIGHTENING GIB- 
SCREWS ON MILLER KNEE 


For tightening at once all the gib-screws 
locking the milling machine knee to the col¬ 
umn the arangement of levers shown in the 
illustration works like a charm, says a cor¬ 
respondent of the American Machinist The 
short levers. A, are all of the same length, 
have the same distance between holes and 
the position of the 
square holes with re¬ 
lation to the center line 
of lever is the same. 
Holes B are spaced to 
correspond with the 
spacing of the gib- 
screws. 

The gib-screws were 
all ground off at the 
ends when necessary, 
before assembling, so 
that when they were 
tight each would al¬ 
low its lever, A, to stand at the angle shown. 
A movement downward from the position 
shown, and through an angle of about 60 
degrees, is sufficient to loosen the knee. 

There are two kinds of sizes, oil and water. 
Oil size makes an adhesive surface upon 
which the gold leaf must be laid imme¬ 
diately. Water size dries hard and when 
the gold is to be laid must first be brushed 
over with water. Oil sizes are used in deco¬ 
rating furniture. Water sizes are used for 
homlahed gilding. Oil sizes do not harden 
qafleteDtly for this pujpoMA 



A set of grindstone fixtures like those 
shown in the illustration were made by a 
correspondent of the American Miller ten 
years ago and used for hanging a 600-lb. 
stone. The stone hangs as true today as 
when first hung. 

The shaft, A, is a piece of 111 about 3 ft 
long and the hangers are four pieces of tire 



Qrlodstooe Fixtures 

iron, l%xll4» 7 ft. long, drilled and tapped 
% in. from the end for set screws, which 
were made oval point to fit the countersink 
in the shaft. The eye of the stone was laid 
out and made 314 in. square with a cold 
chisel and the stone was then hung and 
turned up perfectly with set screws. 

REGLUING BRIDGE OF A GUITAR 

Having occasion some time ago to reglue 
the bridge of a fine guitar and not having 
suitable clamps. I removed the pegs from 
the guitar and replaced them with six bind¬ 
ing screws, taken from the carbons of dis¬ 
carded dry batteries and left the instrument 
alone till the glue had had time to dry. 
This also allowed of immediate use of the 
guitar when uecftsaars 
lace B. M\«a. 'Oetcvex, 
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PATTERN SHOP CONVENIENCES 


For transferring lines to Irregular surfaces 
the vertical pliiml) or box square will be 
found convenient. This device Is shown at 
Fig. 1 and Is made of wood. The marker 
shown at the upper part of Fig. 1 and In 
dotted lines at the right-hand side consists 
of a straight piece of hardwood with a brad 
driven In the end and filed to a point, as at 


the sole of the plane at I, so that Jt comes 
opposite the cutting edge of the bit The 
wing is gouged out opposite the throat J 
of the plane to allow the shavings to clear 
themselves. 

A pair of calipers for large work is shown 
at Fig. 5. They have a light wooden frame 
made of strips screwed together and are 
furnished with adjustable pins, K, made 
from ordinary dowel-pin stock. 



A, or a metal plate let in fiiish with the 
face of the marker and filed to a point. The 
point should he in exact line with the face, 
says a correspondent of the American 
chinist. Figure 2 shows how the device Is 
used for drawing a line across a core box. 
It is also convenient for pipe connections, 
stove work, etc. 

Another form of the device is shown at 
Fig. 3. The brackets on the device as shown 
at Fig. 1 exclude it from this class of work, 
hut Fig. 3 rcc(*ives its stiffening from the 
faces 1) and K. These are halved together 
i.nd attached to face F and (I as shown. 

A method of converting a rabbet plane 
Into a <ore-bt»x plane is shown at Fig. 4. 
Wing II, which should be twice ns wide as 
the body of the plane, is attached to the 
IfOfly by screws at a right angle to It, tbe 
of the wing projecting slightly beyoul 


TO CARRY LONG PIPE ON A DB* 
LIVERY WAGON 


The job of carrying pieces of pipe 16 and 
20 ft. long on a 10-ft. delivery wagon Is one 
that often c'oufronts the plumber or steam- 
fitter. To make the pipe less unwieldy to 
transport a device like the one illustrated is 
recommended by a correspondent of the 
Metal Worker. It consists of a forked sup¬ 
port to hold the pipe so that it can ex¬ 
tend out over the horses* backs Instead of 
trailing out at the rear. 

A support is placed at the front and an¬ 
other at the rear of the wagon, the ftont 
one being a trifle higher than the oQicr. 
Each Is supported by a standard which la 
prevented from revolving by a place oCliin* 
extending lengthwise in the emsgt ^ 
w 
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carefully bolted to the wa^n box, fasten 
the upright in place, in each case. If the 
supports are fastened to the atanadrds by a 



4 rnion, they will be detachable in case 
Walky supplies are to be carried. 


WAX VARNISH FOR MARBLE 


Marble or statues exposed to the air 
luay be preserved by applying a varnish 
made of 2 parts of wax in 8 parts of pure 
essence of turpentine. Apply the varnish 
hot, a thin, even coat, so that the lines 
of the figures will not be destroyed. 


HOW TO MAKE RINGS AND PUL¬ 
LEY BLOCKS 


Rings and pulley blocks were once called 
thimbles, and only a few smiths knew how 
to make them. The process is described by 
a correspondent of the Blacksmith and 
Wheelwright. 

“Drill a %-in. hole in your anvil and cut 
a thread in'" it for a set screw. Then make 
a hand lever and fasten it to the anvil with 
the set screw. Make a piece to fit in the 



Making Rings and Pulley Blocks 


anvil hole one inch square, and let it pro¬ 
ject over the anvil toward you. Fuller the 
end of it like a bottom swage. Make a 
loop the size you wish, get it hot, put it 
In the piece that is in the anvil, and bring 
your lever down on to it Keep turning the 
hoop as It rounds it up. and you have a 


complete thimble in less time than it takes 
to tell you about it 

“For making open thimbles, we used to 
hammer our iron to a feather edge on both 
sides. We had a hardy made so that it 
would cut the ends the right shape. Then 
we put in a bottom swage and hollowed the 
thimble with the pein of the hammer. Then, 
holding it with a pair of narrow-bitted 
tongs, we turned the thimble over the anvil 
horn with the pein of the hammer.” 


BRIDGE FOR FARM USB 


On a farm crossed by small streams which 
it is necessary to bridge, the forip of bridge 
shown in the illustration will be found 
adaptable to almost any condition; and 
when it Is built of good timber, says the 
Epitomist, forms a lasting and serviceable 



Purm Bridge 


structure. This bridge is especially valu¬ 
able where a single log cannot be used as a 
stringer. Good timber of a size sufficient 
to sustain the weight the bridge must bear 
should be used for the stringers, a. 


HOW TO SQUARE WINDOW 
SHADES 


Window shades that are imperfectly 
squared will not roll up straight, and this 
is almost certainly the result where a 
square, of wood or metal, is used for the 
purpose. 

The proper way to square a shade, directs 
Hartshorn’s Roller, is to cut the cloth off 
the roll the right length, allowing for the 
bottom hem and for several turns around 
the roller when the shade Is pulled all the 
way down. Then fold over the cloth, and 
bring the two outer edges together (Fig. 1). 
If the finished shade Is to be narrower than 
the cloth, measure off one-half the width, 
top and bottom, using a rule, and put an 
awl through both thicknesses of cloth as 
close to the top and bottom as possible. If 
necessary make a alight 
top and. ol AX Vk ^ 
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plan to use two awls. Then spread the 
cloth out flat, carefully place a straight 
edge on prick marks A and B, Fig. 2, and 
with an ordinary shoe knife, very sharp, 
cut out the cloth. Cut also lines C to D, 
A to C, and B to D. Every corner will be 



F<g.3 


a perfect right angle. Fig. 3 shows how the 
edge of the knife should he ground, round 
and sharp. If the cloth is the right width 
for the curtain without cutting, only the 
top and the bottom need he squared. A 
number of shades may be cut down at one 
time. 


TO BROWN QUN BARRELS 


Mix chloride of antimony to thin creamy 
consistence with olive oil. Heat the iron 
slightly, dress evenly npon its surface 
with the mixture and leave until the de¬ 
gree of browning desired is produced. 


IMPROVED ELECTRIC ALARM 


An improvement in the electric alarm at¬ 
tachment for an alarm clock described in 
our July number is suggested by Claude E. 
Harrison, of Clinton, Iowa, who says the 



Proposed Improvement for Electric Alami 


No. 24 wires which twist together to close 
the circuit soon play out. 

Instead of the No. 24 wires use a piece 
of leather % in. by 3 in. On one terminal 
of the circuit place a contact plate made of 
copper and oii the other terminal put a piece 
of clock spring. 

To set the alarm, place the leather be¬ 
tween the plate and the spring. When the 
alarm rings the leather will be twisted from 
its position, thus closing the circuit and 
ringing the hell. 

By placing a point switch in ^ries with 
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Old Method. Using Wires 


Never use shears for cutting shades, as tin* circuit, the hell can be stopped withost 
they cut Jagged edges and cause the cloth any trouble. During the day the clo^ OUl 
to rsvel be used In any place desired. 
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CIRCUIT-BREAKER ALARM 


This is an English idea and can be con¬ 
structed by any electrician at practically 
no expense. When the breaker opens from 
a short-circuit or overload the attendant 
may be engaged elsewhere and not hear 
the report The plan was sent the London 
Electrical Review by R. N. Tweedy, who 
says: 
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“It is hardly an exaggeration to say that 
no tools are required to manufacture the 
device. Certainly it can be made and fixed 
by the aid of a knife, a pair of pliers and 
a screw driver, and the cost per breaker is 
minute, especially if the switchboard at¬ 
tendants do the work, as they well may, 
while on duty. There can be no uncer¬ 
tainty about the action of the contact 
maker, for it depends on gravity alone; 
and the contact faces are always vertical, 
so that dust cannot cling sufficiently to in¬ 
sulate A from C when the breaker opens. 
As the current passing through the local 
circuit is infinitesimal, the pivoted Joint, B. 
which is the only moving part, can be made 
so loose as to preclude the possibility of 
sticking, but to provide a still higher fac¬ 
tor of certainty the contact maker. A, may 
be weighted. 

It will be seen that the circuit-breaker 
must be kept in the closed position even 
when the feeder or generator is out of serv¬ 
ice, unless a switch is inserted in the local 
circuit of each breaker; but there is no 
practical objection to that, as there iiT al¬ 
ways a switch in series with the breaker, 
and, so lotig as that is open, the feeder or 


generator will remain isolated. The inter¬ 
position of a tumbler-switch to cut any 
breaker off the alarm bus-bars is to be 
deprecated. Inasmuch as there is always a 
possibility of the attendant forgetting to 
close it when putting the circuit-breaker in¬ 
to service.” 


SOLDERING ALUMINUM 


A reader who was at one time employed 
with a reduction company manufacturing 
aluminum wire, describes the soldering 
process used by the company. 

The two ends of the wire were first heated 
by oxygen gas and then pressed together, as 
shown in Fig. 1. When cooled the wire 
would be smooth at the Joint and appear as 




one piece. The same process was used In 
soldering the spouts on tea and coffee pots 
(Fig. 2) 


TO CLEAN SLATE SWITCHBOARDS 
WHEN BURNED 


First clean off with sand-paper; then give 
one coat of any good filler that will not 
carry current When dry, putty up all 
uneven surfaces, using good, hard drying 
putty. Rub down with rock pumice stone, 
clean off and give one or two coats of color, 
give two coats of Japan, varnish, after thor¬ 
oughly dry, polish in the usual way. A 
good polish can be made from butter of an¬ 
timony and raw oil. 


Varnished paint may be cleaned by wash¬ 
ing with a mixtut^ w 
btwx ^ 
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HOW TO 2VIAKE A WINDOW JACK 




Window Jack for Pliintera 


A window jack for painters’ and window 
washers’ use may bo made of a plank 5 or 
6 ft. long and 12 or 14 In. wide. The part 
which extends outside has legs or braces 
to brace against the wall. The inside part 
has holes drilled through at different In¬ 
tervals, sny three rows and about 1 in. 
apart, to allow for different width sills. 

To place, open the window and put the 


Jack on the outside and put a bolt in the 
hole that comes nearest the sill on the in¬ 
side. This makes a strong Jack and one 
that a man can work on and feel safe. 
The bolt use<l should be about % in. and 
ne«l only be slipi)ed into the hole, as the 
weight on the outside causes the boll to 
bear against the sill on the inside and holds 
the Jack secure.—Contributed by Thiede. 


HOW TO MAKE A CHEAP DIE AND STOCK 


Make the die (Fig. 1) of tool steel in. 
wide, % in. thick and 4 in. long. Drill a 
%-in. tap hole hi the center of the plate, 
then tap it with a %-20 thread tap. Drill 
a row of holes and saw them out to make 
a slot for adjusting the die which Is done 


and back off the starting side of the die by 
filing. Make three small holes (B H B) in 
the tlic for fasti'iiing it in the holders or 
stoik. 

The sto(‘k is shown in Fig. 2. Make It of 
a pit‘e(» of tire iron 12 in. long, 1% in. wide 



Hr. 2 


by means of a stave bolt (A), which passes and *4 in. thick. Put a X-in. hole In tiM 
tlirough iKith sides of the slot. File three <*enter, as indicated, and tap thyee bolM 
Blots to form the cutting edges of the die B '1^') tov which hoH ttn 
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HOW TO MAKE AN ELECTRIC 
QLUE HEATER 


die to the stock; Harden the die and draw 
its temper to a straw color and it will cut 
as clean a thread as one can wish.—Con¬ 
tributed by F. G. Emmelmann, Indianapolis, 
Ind. 


TO FIND THE NUMBER OF TURNS 
A VALVE IS OPENED 


A device for indicating the number of 
turns a valve is opened was described at 
the annual meeting of the Western Gas Asso¬ 
ciation in Chicago recently. This device is 
shown in the sketch. 

A cord is attached to the stem of the valve 
and thence runs over* a small drum, around 
which it is wound several times. A small 
counterweight is hung on the free end of 
the cord. The drum communicates with an 
indicating hand, which registers on a dial 



the number of turns that the valve is 
opened. When the valve is opened the stem 
turns and winds up the cord, turning the 
drum and moving the indicating hand. 


CEMENT FOR TIGHT PIPE JOINTS 


Powder and mix together 15 parts slaked 
lime, 30 parts graphite and 40 parts barium 
sulphate. To make a stitfer preparation, 
omit the lime. 


CEMENT FOR WOOD VESSELS 


Calcine and reduce to a fine powder, sep¬ 
arately. lime-clay and oxide of iron. Mix 
them thoroughly and place in a closed ves¬ 
sel until ready to use. Before using mix 
with the neceMTy quantity ot water. 


In the shop where electricity is used the 
electric glue heater is the simplest device 
of its kind. The illustration shows how it 



Electric Qlue Heater 

is arranged. An incandescent lamp with a 
waterproof socket is suspended in the water 
in the kettle, and the Joints between the 
glue pot and the kettle are made perfectly 
tight. A 32-candlepower lamp will boil the 
water in from two to four minutes, says a 
correspondent of Wood Craft, while six or 
eight candlepower will keep the kettle warm 
enough for constant use. 


WAX FINISH FOR FLOORS 


Slice 2 lb. of white wax thin and boil it 
with 2 oz. of pearlash in 2 qt. of water. Stir 
until the wax is melted and unites with the 
water. Apply with a brush and polish with 
old plush. Good for light service only. 


TO SOFTEN OLD WHITEWASH 


Wet the whitewash thoroughly with a 
wash made of 1 lb. of potash, dissolved in 
10 qt of water. 


To clean tarnished zinc apply with a rag 
a mixture of 1 part sulphuric acid with 12 
parts of water. Rinse the zinc with clear 
water. 


Order your covT el Vsr. 

Price ceuXe. 
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FUEL ECONOMIZER FOR 5AWM1LL 
PLANT 


In a small sawmill plant, consisting of 
a 25-hp. engine and boiler, where it was dif¬ 
ficult to keep the steam up to the required 
pressure, a correspondent of Power fitted up 
and Installed a fuel economizer and water 
heater that was a great improvement. 

The fuel used was green slabs. The boiler 
was of the firebox type. The exhaust of the 
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engine was turned up the smokestack and 
the heavy draft kept the fines scoured out 
by means of pieces of bark It drew out 
through them. 

It thus not being necessary to scrape the 
flues from the firebox end, the heater could 
be placed directly in front of the flues. 

Fig. 1. shows a diagram of the heater. A 
piece of 6-ln. pipe threaded at both ends 
was covered with two caps. Into this 6-ln. 
pipe a number of ^-in. pipes plugged at one 
end were screwed. These water tubes or 
quills were made short enough to lie below 
the water line when In position in the 
smoke-box of the boiler, as shown in Fig. 
2. The quills were put in only on tLe top 



and sides, as shown, so that any so<lliiient 
which might be in the water would not 
lodge in and scale them and cause them 
to bum out 

The heater absorbs a great deal ot beat 


and the feed water is fed through It as ft 
goes to the boiler. Ample water connectloni 
were used between the boiler and heater. 
The lower connection (delivery from the 
pump or injector) extends in about half 
way to insure circulation (see dotted lines 
in Fig. 1). The check and stop valve are 
on the delivery to the heater, but between 
the heater and the boiler no check valve 
w’as used, so that the heater has always 
a sufficient supply of water. 

When after three years continuous service 
the heater was taken out of the boiler for 
inspection the quills were not scaled at alL 


DUST COLLECTOR KINK 


In a mill wdiere the fan from the scourers 
blows into the dust chamber spout from 
chamber to bran bin, a great deal of dust 
was raised because there w’as so little stock 



running down the spout and so much air 
that it blew up through all other spouts lead¬ 
ing to the bran bin. A correspondent of the 
Ain(Ti(*an MilhT tells how he remedied mat¬ 
ters. as shown in the accompanying dia¬ 
gram. 

V is a valve in the si>out, closed by means 
of a w’cight on the lever from F; C Is a wire 
running to trip lever B; H is a small pin in 
trip w'heel- to raise lever B; E is a pin at¬ 
tached to the dust collector, which makes 
one revolution every five minutes. Four 
pins in the trip wheel, A, cause it to 
trip every 20 minutes, when valve F closes 
imiiK'diately, shutlng off all air. Lever B 
is bolted loosely to the post or the wall and 
is Just long enough to rise high enough to 
allow pin H to pass and lever B to drop back 
in place. It is checked from dropping too 
low by .a small block fastened to the post 
and Just below the lever. 

The intervals between the action of ttw 
valve can be varied In duration by nWig 
more pins to trip wheel A. or hj wtmm 
tewet vVoa. 
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INEXPENSIVE Ria FOR REMOVING 
CYLINDER HEAD AND PISTON 


A simple and Inexpensive rig for remov¬ 
ing cylinder beads and pistons is shown in 
the sketch and may be made as foliows: 

At g there is a l^in. pipe plug put in the 
steam chest to allow for the removal of the 
L. P. valve stem for repairs. Remove this 
plug and Into the hole screw a piece of 
l^in. extra heavy pipe about 4 ft. long. 



To Remove Cylinder Heeds 


Put an ell on at i and screw a piece of 
common black pipe long enough to reach to 
the floor into the ell. Cut two pieces a and 
a' each 4 in. long from a piece of IV^in. 
shafting and drill a hole for a %’in. standard 
machine thread through the center of each 
piece. Tap each of these pieces half way 
through with a left-hand thread tap and 
through the other half with a right-hand 
thread tap. Make the threaded hook, B, of 
%-in. round iron, bent to flt the outside 
diameter of the pipe. Cut the hook with 
left-hand dies. Make hooks b, b', b" in the 
same way, except to thread b*' light hand. 
Make the bracket, f, supporting the piston 
head, e, of % in. round iron. A side view 
of the bracket is shown at A. Make the 
stud at c with a right-hand thread on either 
end; the blank space at c Is for the grip of 
a pipe wrench. This device is recommended 
by a correspondent of the National Engi¬ 
neer. 


HOW TO MEASURE CORN IN CRIB 


This rule will apply to a crib of any kind. 
Two cubic feet of sound, dry com in the 
ear will make a bushel shelled, says Grain 
Man’s Guide. To get the quantity of shelled 
com in a crib in the ear, measure the 
length, breadth and height of the crib, in¬ 
side of the rail; multiply the length by the 
breadth and the product by the height; then 
dMde the product by two, and you have 
the moDber of bnsheia In the crib. 


FORGING GRAB H00K5 OR 
TWITCHING DOGS 


In Fig. 1 is shown a grab hook made of a 
l-in. bar of round iron. To make such a 
hook upset a lump 2 in. from the end of the 
bar, draw toward a point and bend square 
across the swell. Leave the front thick, but 
thin the outside of the point at the back. 
Cut off 10 in. inside the hook and punch a 
hole for the chain. This hook will not draw 



out on a straight draft, says a correspondent 
of the Blacksmith and Wheelwright, but will 
come out easily by swinging away from the 
log and back. 

The other illustrations show how a peevey 
dog is made. Use %x%xll-iu. iron, heat it 
about IM in. from the end to a good warm 
heat, but be careful not to burn. Bend 
slightly over the horn of the anvil. Fig. 2, 
then stand it on its hot end and hammer to 
the shape of Fig. 3. Draw to a point and in 
the other end punch the eye. Bend to the 
shape of Fig. 4, so the point will set % in. 
out from one of two parallel lines 5 in. apart 
when placed as shown in sketch. Use an 
anvil with a 5-in. face and in either of the 
dogs described do not allow a square comer 
to form in the throat, or the heads will 
break off. 


Do not neglect to send for Ibft 

nme ot Sbo\> 
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NON-PREEZABLB COOLINQ WATER 
ARRANGEMENT FOR GAS- 
OLINE ENGINES 


The water-cooled ^rasolinc engine in use 
in a cold ciimate usually has a cracked 
water-jacket, because at some time or times 
the water has been forgotten and allowed to 
freeze. There are other means of cooling 
the cylinder, it is true, but pure water Is 
the best. The following described arrange* 


G 



The pump should in all cases be at ample 
capacity and should have a stop-cock at G, 
for gauging the flow, the surplus being re¬ 
turned to the tank by the overflow pipe R 
attached to B near the top. A cooling water 
temperature of 150 degn^es as ft leaves the 



R 


Floor lint 



ment, devised by a correspondent of the 
American Machinist, will do away with all 
difficulty in this line: 

Make an und(*rground cistern—a common 
30 bbl. capacity or enough to last through 
the winter months. Let the water supply 
be piped from the roof drains, the soft wa¬ 
ter doing away with lime incrusta¬ 
tion in tin* cyliiider. JMa<e the tank so that 
the pump may lu* directly over it and ar¬ 
range with whatever nKnliflcations are re- 
qniriHl, as shown in the diagram. Place a 
common deep-well pump cylinder, C, at the 
bottom of the tank A, and carry a pipe up 
into the bottom of a n*servoir. 11. which 
shoulu be [>la< ed about 2 ft. above the level 
of the top of the <*ngin(* cylinder. Any kind 
of vess<*l that will hold 3 gallons or mon» 
will do for the reservoir, linn the pump rod. 
P. up through pipe E, and res<Tvoir H, and 
atta<*h it to any convenient mechanism for 
giving it the m'cessary reciprocating motion. 
At a point e in pipe E, prefiTably below the 
floor, insert a T and fn)rn it run pii)e a 
to the bottom of the cylinder water-jacket. 
Carrj’ Mie overflow taken from the top of 
the cylinder back to the tank by pipe r. 
At point v in pipe E drill a i^t-in. hole and 
leave it open at all times, so that when the 
pump stops the water will drain back. 




B 



Cooling-Water Arrangement for Qaaollne Englat 

(‘ylinder indicates the highest degree of heat 
IM^rmissible In running gas or gasoline en¬ 
gines. 


INK FOR LABELING 


An Ink that nothing will bleach Is made 
hy mixing pyrogallic acid and sulphate of 
iron in equal parts. Particularly useful for 
marking labels on bottles containing acids. 
Varnish the label after the ink Is dry so 
that moisture will not affect It. 


New oak may l)e made to look old bf 
sponging witli a strong hot solution of com¬ 
mon soda iu water. This will ralae tha 
grain which must be cut down with ■■■§» 
paper 










LOOSE PULLEY SUBSTITUTE 
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For a belt that is not much used the ap¬ 
pliance shown in the illustration will take 
the place of a loose pulley, says a corre¬ 
spondent of the Engineers* Review. 

Small rollers are located near the flange 



of the driving pulley. The top roller is even 
with the face of the pulley or nearly so, 
the other three are a little nearer the shaft 
and the lower one Is still nearer the shaft. 
The belt may be handled by hand with 
this device, though for a large belt it is 
better to use a stick for removing It. The 
rollers may be fastened to a Joist by log 
or wood screws on which they turn. The 
belt will not wear by friction when standing 
as in the case of a loose pulley. 


QONG CONNECTIONS FOR TELE- 
PHONES 

For the noisy plant where the telephone 
beil cannot always be beard a simple gong 
signal will prove a great convenience. 

Put the telephone In a quiet room adjoin¬ 
ing the boiler room and connect it with the 
gong and two dry batteries in the boiler 



Connecting m Telephone with a Qong 


room, as indicated in the Illustration. The 
dry batteries and the gong are connected 
in series to binding posts, B, B, says the 
Practical Engineer. T is a trigger pivoted 
at P, A is a piece of steel pivoted so that 
the spring can draw it down to touch the 
contact S. When the telephone bell rings, 
the clapper releases arm A, which contacts 
at S completing the circuit and causing the 
gong in the boiler room to ring. The trip 
must be reset after every call. 


IMPROVED METHOD OP FASTEN- 
ING A ROPE TO A RING 


In regard to the method of fastening a 
rope to a ring, given in our September 
number, Harry de Joannls, of Chicago, 
says: 

*The method illustrated in your article 
does not present, as stated, two thicknesses 
of rope to wear through, for, when the flrst 
thickness is worn through, it is worn 
through in such a way that the half-hitch 
holding it is insufficient to stand the strain. 
Not only this, but the seizing shown in the 
illustration should have two or three cross 
tightening strands, as shown in the sketch 
submitted herewith, to prevent the inevit¬ 
able play of one rope upon the other. 

‘‘By the method I show, the rope takes 
a round turn through the ring and then is 
given a halt hitch over the main rope and 



the end is fastened to the rope (Fig. 1), as 
in your illustration, with the addition of 
the strands above mentioned. The advan¬ 
tage I claim for this method of fastening is 
that the half-hitch takes a considerable por¬ 
tion of the strain and the round turn gives 
two wearing surfaces in the ring which can 
easily be examined at any time by pushing 
the half-hitch towards the ring and enlarg¬ 
ing the round turn so that the inside sur¬ 
faces of the rope are seen easily. If wire 
is used (Hg. 2), It should not be hammered 
flat nor is a round turn needed in the ring 
whatever. It should be laid around a split 
thimble and two seizings should be applied 
to it instead of one. 

“In tightening seizings, the strands oro 
woven in and out and then pulled tight ojaA 
cut ott ahott 
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^ATER SUPPLY SYSTEM FOR THE 
KITCHEN 


In country towns whore there Is no water 
system a simple supply system for the 
kitchen will be found a groat conTenience. 
Procure three barrels^ one a very large 



Hot mod Cold Water Supply Systcai 


pork barrel. Mount the large barrel on a 
strong bracket outside the kitchen^ In a shed 
if there be one, and make an inlet by which 
the soft water from the roof will flow Into 
It. With a ^in. pipe, an elbow and a bib 
for connections, run the water from this 
barrel to the kitchen sink and arrange for 
the overflow from the barrel to be run In 
another direction. Pipe the discharge from 
the sink to another barrel placed just be¬ 
low the supply barrel, but on the shed floor. 
The barrel can be wheeled away on a bar- 
row or cart to empty in some suitable 
place. 

If the pump be one of the ordinary kind 
and out of doors, replace it with a force 
pump In the house at the sink and arrange 
it to connect with the supply barrel so that 
when there is no soft water the tank may 
be filled from the pump. 

Place the third barrel on a strong bench 
back of the stove ami lead a pipe front the 
supply tank to the barrel, connecting it at 
tin* bottmii of the barrel. This pipe should 
be provided with a stop-cock to shut off the 
supply when the hot water barrel is full. 

Make the water heater of U*ln. pipe and 
install it in the stove. From the bottom 
of the hot water tank run a pipe to the 
heater. The return pipe from the heater 
connect into the side of the hot water tank 
about 10 in. above the l)ottom of the barrel. 
Make the connections by means of iron pipe 
with long threads cut on it and use jam 
nuts on both sides against asbestos washers 
Bonkod In red lead. Put the hot water service 


cock a few inches above the side cer* 
iiection so that the barrel can never be qvtts 
emptied. Make a cover of sheet metal tai 
the form of a cone for the top of the haml 
and lead a small pipe from the cone to the 
chimney to carry off any condensed steanL 
This system is recommended by a oorre^ 
spondent of the Metal Worker, who installed 
one that worked admirably. 


PUmNO ON BELTS WHEN PLANT 
IS IDLE 


Starting the mill up in order to pnt oa 
belts is a source of extra expense which 
may be avoided by the means Hlustnted 
herewith. Place the belt on the driver pul¬ 
ley and run it as far as possible, says a 
correspondent of the American Miller. Then 
tie a rope around the belt and pulley behind 
the arm of the pulley. Put a lever in under 



the rope and on top of the belt and press 
down. With a long lever a greater weight 
can be exerted on the belt. The driver 
pulley will then turn the belt on readily. 


TJfe subscriptions to Popular Mechanki 
may be purchased for |10. Get one forjTOV. 
boy and confer a lasting benefit oa hlBh 
at 83 . 
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(EPAIRINO A DISK VALVE 


• following method of .repairing a Jen- 
Usk valve is recommended by a corre- 
ent of the Practical Engineer. 
h a large monkey wrench unscrew the 
)t, giving it a quick, sharp pull to 
I the thread. A large wrench will not 
? easily and round off the corners of 
»onnet. If a valve has been in use 






steam pressure a long while, it may 
K^ssary to apply a Stillson wrench, 
ve marks made by the teeth of the 
ih by filing carefully. Hold the disk- 
r with one wrench and unscrew the 
ith another, as shown in Fig. 1. If the 
and nut do not come out together 
i the nut by holding it in a gas fiame, 
which it may be cut or pried out easily 
. new one put in. Put a prick punch 
in the edge of the threads to prevent 
it from working off easily, 
repairing the seat of a Jenkins valve 
shows a good plan. Remove the bon- 
id screw in the bushing (2) to form a 
for the stem (3), on the lower end of 
I is a circular file (4). When this is 
i by means of the brace it files the 
until all irregularities are removed, 
ig it as good as new. 


rO SOLDER AGATE WARE 


orrespondent in the Metal Worker says 
in agate ware can be soldered, not- 
tanding the general belief to the con- 
He says, take a chisel out of your 
locket, as I suppose you carry all your 
tools with you, and give the old agate 
a crack or two and see what it does, 
take your file and rasp and give it a 
itrokes to brighten the metal, after 
some cut acid should be put on and 
hole can be readily soldered. The 
• will say that you have botched his 
gate ware, but this is the best way to 
» work. 


BLUEPRINT CHEMICALS 


For making blueprint paper prepare the 
following solutions: Citrate of iron and am¬ 
monia, 1% oz., dissolved in 8 oz. of water 
and red prussiate of potash m oz. dissolved 
in 8 oz. of water. Keep the solutions in 
separate bottles until ready to use them. To 
use, measure equal quantities from each of 
the bottles and mix by shaking well. Keep 
the mixture away from white light, warns 
Machinery, applying it to the paper in a 
room illuminated with ruby light. Dry the 
paper in this room, also, and keep it in the 
dark until used. One ounce of the mixed 
chemical will cover 4 sq. ft of paper. 


TO FIND NUMBER OF TONS OP 
HAY 


Rule—Multiply the length in yards by the 
height in yards, and that by the width in 
yards and divide the product by 16; the 
quotient will be the number of tons. 


HOW TO TIP BOILER FLUES 


Tipping boiler flues is a very simple mat¬ 
ter if one Just knows how to go about it. A 



Tipping Boiler Flues 


correspondent of the Blacksmith and Wheel, 
wrlght recommends the following method: 

Lap the flues one-half inch and take one 
heat and weld in the fire. Then straighten 
them up on the horn. Second heat in the 



Straightening Boiler Pine on the Anvil 


fire and weld on the horn. It will be tard 
to tell where the weld is and the flues will 
be as good as new. 
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MAKINQ FORCED PITS 


To lK>ro out a wheel and turn a shaft or 
other part to be driven or forced Into the 
wlici*l by means of heavy blows or hydraulic 
pri‘S8un‘, is an operation of the most fre¬ 
quent occurrence in every machine shop and 
is of such utility as to be indiNi>en8able. The 
frrip and solidity of a driven lit is some¬ 
thing remarkable. Itolts and nuts will 
loosen, but no amount of vibration will af¬ 
fect the integrity of a well-made press lit. 
Systematic experinuMitcrs and mecdiaideal 
writers have lieen somewhat neglectful of 
this subject, and considering Its importance, 
the matter would seem to merit more atten¬ 
tion. The data contained in this article 
came to the author by fre«iucnt experience 
in the every-day work of a machine shop, 
rather than from deliberate cxptTiment. 
These conditions do not afford the same op- 
portuuity for accurate obs<'rvation as would 
a carefully conducted test, but the figures 
obtained are sufficiently close to give satis¬ 
factory results. 

The part to be driven must of course be 
slightly larger than the hole which receives 
it, but the difference is excei^dingly small, 
and the first step is evidently to determine 
this amount correctly. The common prac¬ 
tice is to gauge the oversize solely by the 
f(*el of the calipers, but the el<MU(*nt of un¬ 
certainty in this method Is very large. 

In figuring the necessary allowance for 
any given case, the principal factor is the 
size of the job. To make a pn?8s fit of the 
greatest possible strength, there should be 
a difference in size of from two to three- 
thousiindtlis of an Inch for each inch of 
diameter. The require<l pressim' in tons 
will be the allowance in thousandths multi¬ 
plied by the dianieter In inches and by one 
and a half. For example, a wIkh*! is to be 
forced upon a 5 in. sh.nft, 5 x .002 .010, 
which is the requiri‘d allowance, and the re- 
quircMl pressure will be 10 v 5 VU -.= 75 
(tons). On smaller pieers when tlu* fit is 
retpiirod to be very heavy, tin* larger figure 
or .003 per inch of diameter may be used. 
Say tlu* shaft is 2 In.: 2 > .003 - 006; 
.006 will be the allowance and the pressure 
will be C X 2 ^ 1U=- 18 (tons). 

It will bo apparent, however, upon a lit¬ 
tle retlection, that with pieces of very large 
siz(* the necessary pn*ssure would be very 
great indeed. For instance, a 1.5-in. crank- 
pin is to be pressHl into its disk. By the 
7rle. .002 x 15 .030: and ,30 x 15 X 1U> = 

675 (tons), the pressure. Very few shops, 
not even the largest establishments, are 


equipped with the means of obtaining iwt 
eruormous pressures: and moreover, it k 
rarely nccossury In large work to fit m 
parts together with such extreme tightness 
An allowance of al>out .010 on the above itb 
would be sufficient and would bring the n- 
quired pressure within more convenient lim¬ 
its. 

It is also true that the driving allowtin 
must in many cases be limited by the itnk 
which the job will safely stand. The m- 
terial and thickness of the metal which im^ 
rounds the hole, the length of the foral 
Kliaft, etc., those points are in some ctM 
governing considerations. As a genenl 
thing, however, in ordinary cases when it ii 
not necessary to go to extremes, the given 
rule of .002 per inch of diameter may be 
ilschI on all work up to about 4 in. Fbr 
larger pieces a total allowance of .008 to 
.010 Is alK)ut right, regardless of size. Abost 
.007 will make a 40-ton fit on a 4-ln. axk. 
When the ro<iuired pressure is specified tbe 
necessary allowance may lie found as fol¬ 
lows: Divide the pressure in tons by OM 
and a half times the diameter in inchoL 
The quotient will be the required allowanei 
ill tbousandths. Thus, u wheel is to be 
pressed upon a 4-iii. shaft at 30 tons: 4 X 
V/j = 6 and 30 6 = 6; .005 is therefoif 

the allowance. 

For driving fits, a total allowance of .001 
without regard to size is good practice with 
pieces larger than V/j In. For smaller pieces 
apply the first rule given for pressure fits. 

A shrink fit is usually made in cases 
which reciuire the greatest possible binding 
effect. The nllowancc may be somewhat 
greater than for a press fit. Some railway 
companies shrink their locomotive tires on 
at 1 (>-1 in. per foot of diameter. Others nae 
double this amount or 1/32 in. per foot It 
is probable that about .003 in. Inch of 
dianu*t<*r will secure the maximum effect in 
any case. 

In making a press fit with an old wheel 
which has b(*en previously pressed on and 
off, the foregoing rules do not apply. In 
this case the metal forming the circumfer¬ 
ence of the biire lias lieen surface-hardened 
by the pressure to which It has been already 
siibinittiHl. and tlie force required to press 
the wlieel on will he about double that re¬ 
quired for new work, or, the forcing allow¬ 
ance may be reduced to one-half regular 
amount.—Contributed by S. M. Howelli 
Steubenville, Ohio. 


Life ^iihscriiitions to Popular Mechanics, 
$10; or sent five years for $3. 
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n ^et any book published on Mechanics, En jincerin Electricity. Steam, Fuels, 
or Woodworking, and all the Individual Trades and Professions, in fact any book 
y subject, published in thb country or Europe, that is obtainable, through the 


ipular MecKanics BooK Dept. 

In ctje prepay in fuU aU mining or express chArgts* 


f b«ok dcfirfd cditi bi earned by murlnj one or more lubfcrtben to Popular Meehanica. Stato boot wanted and 
livbc you how many tubicriben will aecure It This Is a very easy way to |ct the best books. 


ENGINEERING 


Witti liiatructlonB for Care and 
g of tbe Same, By G, Ueckdold; tranalaied 
k Richmond. 120 pa^ea; UlaHtrmted; ISntti,; 
Prlri*, |1, To which has been added full 
lit lor the management of oli eo^ncs. 


RioM ITS vnm xno ablset. 

kes H, Maggard. Small IZmo.; cloth; illua- 
Prlco. |1, Revised and enlarged by an 
engineer. Deals In detail with the prlncl' 
4 tmrts of a traction engine; direction* for 
; an eugiae; use of gauge, try cocka^ pumps, 
Ik slide valve, etc,; water supply; the boiler, 
I and management; method* of a good fire* 
ke engine; hnndUng a traction engine. The 
teeming with practical polnta and suggea- 
It tti very simple Jangnage ami very effective 
r It should be In the hands of every man 
tt A traction engine, Tho farmer and cream- 
|iutor» oapeclaliy, should not be without It, 
noofc OF llfODE;lt?^ ftTfilAM FIRK- 
(Ropier'* Engineers' Handy Book aer- 
Pllbe, 13,50, The only book of the kind 
ibllshed In tbl* country. Contains desedp-^ 
id lllustraitona of all the best typos of steam 
Ines. and lire pumps, injectonf; pulsometera, 
drsi bydranUc rama, etc,; and treats more 
pely of Hydraulics than any other book on 
lllet, 

t«« PHOCESS FOIC ESTIMATIHG THE 
ft POWER OF BTeAM EMGINEB, By Ed- 
Keller, M. E, New edition. Price, 50 c. 
g various methods of estimating and 
ftng the horat power of bottera and engines 
tertalnlng the power required to rue line 
tadlvldual machmea, etc., etc. 


mi MACH IKE SHOP TOOLi. By W. H. 
roorL Large &55 pages; 6T3 lUustra- 

ktoth. Price, Just out, this '^maater- 

^ the mactUne shop/* no machinist can afford 
dthout It. Treats the subject of Modern Ma- 
lliip Tools to a concise and oomprehcnelve 
, Each tool la eoualdered from the rol!ow„ 
Its; Flnit«*Ita constructloa with hints as 
Otanufactnre; second—its operation, proper 
tatloJi and care; thlrd^nnmercms examples of 
rk performed, A book to which the appren^ 
I hod a thorough course of InstructloD, the 
|c a valuable mannaL of practice and the 
kMjdent sfid foreman many valuable augges- 
14 fact. It la in all respects the most corn- 
ton else and nsefnl work ever published on 
Uect. Of tncalcQlable value as a work of 
pe. In 34 chapters. 

GAS ENGtirEHtt. Whit It la 

& To Do It, Cloth. Pnc«. 11. 

D 11 CtOK«-VALVB SBTTIHG. By A, B, 

I psgna; quarto; atUI covera. price, Me. 

I uaa of marine englneerw 
KM WHEELS, By A. B. Cfflfen, M pag««; 
m gna4W efaifr, f 1, Of ilJ ttto book* 

■ OAff WMulio Jlbtofs CAJf to oo# pf tit 


most practical. Treata of the conatmctlon of hori¬ 
son tal and vertical water wheels, 

COMPRESSEJI AIR; ITS PRCIDUCl'ION» 
USES AND APPLICATIONS, By Gardner D. 
Hlacox« M, E, 4th edUion^ revised and eularged; 
S20 page*; &4& llJustrations; cloth. Price, 

The moat thorough and com prehenaive treatla^^ on 
the subject of compressed air that has ever been 
publlahed. Well printed aud aubscaatlal. No phaae 
of the aublect la omitted, la a complete compen¬ 
dium in 36 chapters, vatnable for reference and for 
study. Contents; The physical and operative prop- 
ertlea of air from a vacuum to its Uqnld state; Its 
thermo-dynamic s; compression, transmission and 
uaea as a motive power la operation of stationary 
and portable machinery In engineering, min lug and 
mauufActurtog work; air tools; air lifts; pumping 
of water, acids and olla; the air bloat for cleaning 
and painting; the sand blast and It* work; and the 
numerono appllancea in which compressed air Is a 
moat convenient and economical transmitter of 
power for mechanical work, railway propulsion, re- 
irfgeratlon and the various uses to W'hlch com¬ 
pressed air has been applied, Contalua a list of 
patents on compreased air from IBTS to date, and 
40 tables of the physical properties of air, tu com¬ 
pression. capauslou and the volumes required for 
various kinds of work. 


ELECTRICAL ENGINEERING FOR ELEC¬ 
TRIC LIGHT ARTISANS AND STUDENTS. By 
Sllngo and Brooker. 346 Illustrations; 12mo. Price, 
^,50, This new and revised edition contains all 
data and formulae relating to this branch of elec¬ 
trical application. 


ENGINEERS' PRACTICAL TEST. Actual slse, 
6x4^ Inches; stiff silk cloth. PrlcOt $1. A guide 
for alt men In or about power plants. Indispensa¬ 
ble to enginccri. mccbanlcs, machinists, dremen, 
etc. Tells how boilers and engine* ahotild be man¬ 
aged, All about gas engines, engineers' license eg* 
amlnatlon queatlons and answert. 



WEORANICAL arts simplified, By D, B, 
Dtoon. comp, 407 pages; actual slse, luchef^ 

llluatratlons. Price, fl.M, With an appendix con* 
tolnlng a thorough electrical department, an ex 
hamtlve treatise on Ice making anA 
tlon of mtneeWnmenm K 
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ELECTRiaXY 

A n. »v 'I'liij X HAVN. By Wllllani H. 

Alt-iiit<fMnnrt. J2iii(i.; I’liiih. 7I5c. The best 

jHiiiiiii v v%iiik nil III!' HiilijiTi. A liiNik for the peo- 
|iii' Till' iitiii Ilf iIiIn liiiiik In tn l•xlllaln the wnole 
III iiM ijiiii I hi* iiiiiiiiiiM' Ilf IIH wnrkliiit 111 a pop- 
iiIjii mill III Ill-Ill III wjij. 'rill* irxt of the author Is 
III ii'iiirnll^ eiiilii iiihlii'il with iliii> eiiKriivlngH, and 
iiiiihiiiit In iiiiiiMi-il tliiit will alve tiii> puhllf! a clear 
... Ilf iliii M•llll|^kltl)Ie iliHeov(‘ry of Prof. 

ilni |ilj:;i ii 

Tllll' HKIJ.N ANI> AIJi AIIOUT THEM. 

It> H. It. Mill lour. I Dll piikon; liM) llliiNtrutloiis; 
K'liiii , rliiili. I'lii-r, T.’h*. Ill til In volniiie the whole 
Mitlilri I of l■|^•l•|lll■ lirllN Ih explilllied 111 Hllliplo lUH- 
.\ii,\oiir i-jiM iiiiiNler It III 11 few litiiirH. The 
llliihl nilloiiri iirr itrriii lirlpN to tiiulerHttiiidliiK the 
ili'iii'illiiloiiN, 'I'hr work Im>kIiih by hIiowIiik how the 

fon-r iippllrd to elri'lrle bellH In priHliieiMl, niid ifoes 
•Ml In It'll how III iirniiiKe eiery kind of Hlgiial which 
I'liii lir ||l\rii by eb'Cl|-lr||>. iin well hn all mH.Hled 
liirmiiiiilloii iliiii brloiiKH to lilt* Hiibjeet. It la Just 
I hr lioiiK lirrtird hy liiri'liilllli'N. 

now TO MtlilO A IMKAMO. By Alfred 
I'lollii r/nio ; rioili. Priee, 7ai‘. A new nild ea- 
pi t lull.! pi-Mi'ilriil work for niiiiiteurN and electrl- 
i liiiih. roiiiiiiiiliiK iiiiiiii'i-ouN lllii!»triitloiiA mid detailed 
liihliiii-lloiih for I'oiihiriii-iiii^ ilyiimnoN of nil slzea, 
to pioiliii-r llir rln-lilr Mailt; I'tilitillllllli; {MX pagCN of 
Netinliir liiloMiiiilIon, wbirh will rliiiMe anyone to 
loitNiiiiri n d.tiiiiino rlilirr for plt'iinure or proAt. 

i.ioirri^o. ity •Xorrio/* 
inii*«l I'.ilrd. riolli 1*1 let*. ,VVv S*ou pllidl a 
biilliMi tt» Miilit ihe istiH and thin little luv'k will 
Miow >«iii how lit do It. 
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nse in large sheet metal works and mseUw 
In 12 chapters. 

PRACTIC'Al. GRAlBflBrO AIVD MAH) 
By Paul N. Hasluck, ed. Cloth; Illustrated 
$1. Conti'ntN: Introduction, toola and 
leal aids; graining grounds and grainlug eoh 
graining In oil; oak graining In spirit an 
colors; Pollard oak and knotted oak grolnli 
hogany and plteh-pliic graining; walnut | 
furniture graining; imitating woods by i 
imitating Inlaid woods; marbling. Value 
book greatly increased by Dumerona cngravl 
dlagriiius. 

MODERN WOOD FllVISHER. By F. 
former editor of Painting and Decontli 
pages. Prlds RMc. Wood Anlshlng lu all its 
ea Is herein treated In an Interesting and tbi 
practical manner. Includes: Tools and s 
employed; preparation of surfaces: atalns u 
lug; AllerN and filling; shellackl^. Tamili 
varnishing; rubbing, polishing. French p 
wax polishing, oil polishing, etc. Also a v 
description of the woods employed In thi 
their treatment and the finishing of floom 

MINING AND METALLURGY 

FURNITL-RE AND CABIBrETT FET 
lAino. price aO cents. A guide to pollshli^ i 
dyeing, and other preparations of haru a 
wiHHls, Including the various Imitations oi 
wiHids, and a multitude of trade recipes and 
of the trade. 

EI.EC'TRICITV AS APPLIED TO MIND 
A. P. l.upton, G. D. A. and H. Perklna 
IllustrntiMl. price Contents: Dynam 

trli'iiy: driving of the dynamo: the steam 
ill.«tributlou of electrical energy: starting ai 

I dug of electrical generators and motors; ele« 
I'.es: central eltH'lrical plants; electricity ss 
to pumping and hauling; electricity applied 
cuiiiii»:; lypic.il electric plants recently erecti 
trio lighting by arc and glow lamps; miacc 
nppiioatiers of eUH’irloliy as compared wit 
U'.tMos of Tr.4nsmltting power; dangers of el« 
H 4HDKN1\(S. TEMPERING. ANNi 

AND KDHGING OP STEEL. By Josf'ph V. 
wor.l'. large ^\o. pagx*s. 200 Illustration 
i r:. «' >• I'st s to which the leadiuc hi 

sTi't'. be adar*:*^. dls*'ussed and their tr 
fer w.:k;:.g cr.d-r difli-rcai conditions ex 
X,' for the hardening a 

.f ii: branda. Chapters: I. 8i 
> :—; *.■ .:.r.'a::--;. ; steel for various p 
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OR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO, 


BSECHANICAL TRADES 

•W TO FRABUB A HOUSE; or, Honse and 
Framing. By Owen B. Magiunis. Illustrated. 

Price, $1. Part I—Balloon Framing. Part 
toof Framing. Part III—How to Frame the 
era for a Brick House. Over 80 large engrav- 

W TO JOIN MOULDING; or, The Art of 
og and Coping. By Owen B. Maglnnls. 16mo. 
igravlngs. Cloth. Price, $1. Methods and 
inces necessary to l>e used in Joining mouldings 
QStructlon and decoration, showing how to pro- 
practically and accuratelv In this important 
of carpentry. Joinery, cabinet making, plaster- 
ind picture-frame making. 

IHT, HEAT AND POWER IN BUILDINGS. 
Jton D. Adams, M. E. 12mo. Cloth. Price, 
Presenting in compact form the main facts 
hlch selection of the sources of light, heat 
Mwer in buildings should be based, the prob- 
teing to determine the kind of equipment that 
rleld the service required at the least cost. 
ERICAN SANITARY PLUMBING. By J. J. 
^r. 320 pages. Illustrations. 12mo. Cloth. 

$2. For plumbers, steam fitters, archl- 
builders, apprentices and householders. Con- 
g practical information of all the principles lu- 
i In the mechanics and science of modem 
>lng, illustrating, with original sketches, the 
mental principles of everything the plumber 
1 know. Everything explained in the most sim- 
:nguage, so that it will be Impossible to mls- 
stand anything. The best illustrated work of 
ind ever published, showing many new appll- 
and devices not illustrated in any other work. 

CHANAN'S TABLE OF SQUARES. 9th edi- 
Price, $1. This well known work has been in 
tr many years with the leading bridge building 

Saves time and is thoroughly reliable. 

LP MAKERS' MANUAL. 12mo. Prk-e, 26c. 
In and practical guide for the manufacture of 
and fancy soaps, washing fiulds. medicinal 
, toilet preparations: shaving soaps and creams, 
powders, etc., for families and manufacturers, 
best American. English, French and German 
lias. Any family in the country can make 
soap at trlfiing cost 

T-WATER HEATING, STEAM AND GAS 
ING, ACETYLENE GAS—HOW GENE- 
3D AND HOW USED. By J. J. Lawler and 
T. Haiichctt. Large 12mu. Cloth. Price, $2. 
plumbers, steam fitters, archlti'i^ts, builders, 
Qtlces; a book OKpecially valuable for house¬ 
's. It contains all modern methods and prac- 
Information of the prluclples involved in the 
‘action of steam, hot water, acetylene gas 
I, and how to prox)erly do gasfitting. The 
L*r entitled "Acetylene. How Generat'd and 
Useii,’’ is written for the express purpose of 
Lg the user in close touch with the present 
of the art. Its inethods of manipulation are 
up in detail and from every class of generator 
0 market. The <’hapter includes a set of In- 
?e rules compiled from the best codes, and 
of cost of inaterlalK and apporatiis relative to 
one generation and c<msnniption. The best 
ated work of the kind ever published, showing 
new appliances and devices not illustrated in 
ther work. 

VAL CONSTRUCTOR. By G. Simpson, M. T. 

Illustrtted. Price, $5. Specially pn'pared 
the object of supplying a ready reference book 
hose engaged in the design, construction or 
enance of ships, and that the author has been 
ntly fortunate In carrying out his design is 
y seen by any one who will take time to 
» through this handy little volume. Treats 
ally of ship designs for students, naval archi- 
ship builders and owners, marine super!nteiid- 
enidn^rs and draftsmen. It has licen the 
r*8 aim to eliminate all obsolete and an ti¬ 
ll data and to bring the book in line with 
It day requirements. It is the most I'omplete 


thing in its line to be found and Its publishers kave 
presented it in a most attractive form and size. 


FISHING, TRAPPING, HUNTING AND 
POULTRY KEEPING 

HUNTER'S AND TRAPPER’S GUIDE. l6mo. 
Illustrated. Price, 25c. Practical little guide to 
gunning and rlfie shooting, gives satisfaction every 
time. Has concise information about different kinds 
of game; making and using traps; snares and nets; 
baits and baiting, tanning and dying skins and furs; 
season for trapping; hints to trappers: fire hunting; 
pigeon catching; camping out; sporting vocabulary; 
recipes for sportsmen and other points for the 
hunter and trapper to know. 

PROFITABLE POULTRY KEEPING. By Ste¬ 
phen Beale. Edited with additions by Mason C. 
Weld. 12nKt 278 pages. IIlustnitionH. Cloth. 
Price, $1. An excellent lMK>k for all desirous of 
making poultry keeping a successful business. The 
author, a practical man, fertile in expedients, gifted 
with rare common sense and with a knowledge of 
his subject on matters of useful and essential de¬ 
tail, gives a book which will result in profitable 
imultiy keeping for Its readers. 


BinSCELLANY AMUSEMENTS 

DEPRECIATION OF FACTORIES. MINES 
AND INDUSTRIAL UNDERTAKINGS AND 
THEIR VALUATIONS. By Ewing Matheson. C. E. 
143 pages. 8vo. Cloth. Price, $3. Second edi¬ 
tion with marginal notes. Part I—Depreciation. 
The general practice of deprcK^lation; the deprecia¬ 
tion of land and bnlldings; division into classes for 
depreciation; depreclatioii of plant and machinery: 
writing off the diminishing value of terminable un¬ 
dertakings; examples and tables. Part II—Valua¬ 
tion. Different kinds of value defined; the value of 
a factory as a going concern; the rental value of 
factories; value of a factory that has stopped work¬ 
ing; valuation of losses by fire; rateable value of 
factories; locality of factories; trade fixtures; bills 
of sale; debentures; index. 

METHODS IN THE ART OF TAXIDERMY. 
By Oliver Davie. 40 illustrations. Frici*, $2.50. 
Text by Oliver Davie, who has inaile Taxidermy 
his life study. Illustrates in a peculiarly lucid mnn- 
ner the most practical inctho<ls of the art. The 
full-page engravings, IK) in number, are drawn by 
Theodore Jasper. 5<H) figures in all. 

TAXIDERMIST'S MANl^\L. 12mo. Illustrated. 
Price, 50c. P'ull and plain instructions for <’ol- 
lecting, preparing, preserving, stiilflng and mount¬ 
ing all birds, animals and ins«><‘ts. Written in pop¬ 
ular and intelligent English, so that any intelligent 
l)oy can understand and apply its instructh»ns. Not. 
however, an amateur’s gnitie. Imt a standard with 
professional taxidermists, and gives all the processes 
and secrets of the profession. 

THE ART OF BOXING. By Ned Donnelly, Pro¬ 
fessor of Boxing in the I,onIon Athletic Club. 12mo. 
Price, 25*'. With 40 instructive engravings and 
Marquis of Queensbury rules and Tiondon prize ring 
rules. This work explains every nn>venient of at¬ 
tack and defense in the clearest language; how to 
hit and hit hard; how to sti>p quickly and easily, 
and iiow “to get away" without 4‘ven stopping ’a 
blow, are all explained plainly, so that one can 
learn to be a perfect box4*r without taking lessons. 
Also, a ‘‘Comph'te Manual on Training," by John 
Goulding. 

DOG TRAINING. 16mo. Price, 25c. Contains 
simple tricks and training, to teach him his name, 
to leap, walk »*n*ct. dance. Jumj) rope, sit and lie 
down jit comma ml. beg. give his paw, sneeze, speak 
for It, fetch and carry, bring his tall in his mouth, 
to stand on a ball and roll it up and ilown a plank, 
to walk on stilts, to go up and down a ladder, to 
••sing," to stand on his head, and to "raise Cain" 
in general. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBUSHED. 


BOOKS OF TABLES, BOOKS OF RECEIPTS 

ROPP^S IfISW CALCCXJLTOH- 200 Mm. 
ActtiJil liKh«. dotli. FWc®. 

Fock<*t $JlOO. StistAlDs tl^ mne reltdoo tl» 

tbi^ world tb&t mv Ouitcay JDlddoii^ 

mtf 4om ta Uie literal^ world. FuUf »b 7 «u£ with 



tb» II of nlr WQbomrfne botts Abd wtfbtm 

Dentgoed for mod ad&pted to the fwr* 
tleuJnr wiinti of boftkrnk accodotaiila. EDe^rbatilco, 
fArmenia inAblifACtiifviWt m«tt!tiAntA, mloerc, etc., etc., 
And muot prove of luralctilAble VAlae to theni—ttn^ 
lf«8 llte book ca& CAJcolAte lie own worth— 

for It CAleulAteA Almoit ‘ ererjlbliig Uuit b ralcu- 
lablr, 

CtUBSTTOTrS ATO ATTHW^RS. B«Bed owra the 
StoutUrd Code of Train Rqlefl. Bj G. M. Calling- 
wood, Kd, Hevlsed edition, SO pages. DtagramA. 
Cloth, Pricey |1. Intended for tnie in the es- 
imlnaUon of tralnmeo. The general raleA, train 
roles, train ordera, and the whole handling of tralne 
la #»*t forth In eo almple and at the aame time com- 
prehenslve manner that a careful reeding off the 
book will fit any one with euffictent knowledge to 
naeet but contia»tiey that may arise In the oandnet 
of a train. Keooreed by high railway oflielata from 
all aeciloDB of the ronntiy Erery traneportattoa 
man 111011111 bare a copy. 


FKRRIC APfB ifELIOGRAPHIC PROCESS: A 
Handbook for Photogr^hers, Draughttroen and Snn 
Print era* By George E. Brown. J4ft pagea Dla- 
granti. Cloth. Price, $1. For architects, sur¬ 
rey ora, dftttiehtsmen, enginecni and others who find 
the reoroducllon of tracings a matter of erery^y 
necrailty. It embraces: The ferro prnssUte procesa* 
tonine bine prints, uses of blue prints; ferro^pruB- 
■tte In trl-color work; the kalUtype process; the 
Oberin^ttor process; the wranotype process; prints on 
fabrics, prints tn dyes; heljographtc processes com¬ 
pared; preparation of hellograpblc papers, making 
tracings for sun'conytng; outiit for heliographic 
printiiig; forro-pruHBfate or white line on blue ground; 
pellet nr bine line on white ground; ferro-gatUc, or 
black line on white ground; brown lice on white 

f roand; minor bellographlc proeessea. A compre- 
enslve little bibliography at the end of the Tolume 
and an Index add greatly to its rslue and IntereSL 
THR LociildOTrvE irp to bate, By Charlea 
McRIiiine. TSd pages, tSSO 11 lustra tJons, Cloth. 
Price, 12, SO* Cosefs the whole range of locomoGre 
const rncilon and manageiuent down to the present 
day, Including its latest dev^elopment and ail mod¬ 
ern ttpjillanccs, together with a clasalAcatlon and 
compariNou of all kinds of locomotive^ both simple 
and crompounA It Is a book culled from the me¬ 
chanical Dooka iitid pspers of the world snd so con¬ 
tains all the really ralaside Information to be foumt 
in a complete itieohsnkal library. Every subject fa 
folly illnsiratcHi and the dcscrlptlonH glrsu of all 
new dsylci'n wore prepfireil by the Invetitora them* 
aetvea. The copicitta Include; Compound locomo¬ 
tives; roQilinstfofi; air brake; breakdowns; locattnit 
blows and pounds; Incrustation; Injectors; Inspira¬ 
tors nnd boiler 0 berks; slide ralre^s: valve gears; 
errors by the link motion; locomotive valve aetilng; 
ntnam itidlcator; ntodeni loromrtflvei; cxtraordlnsrr 
fast runs; lubricatora; luetaUtc imcklngs; general lir- 
foruMiUon; locnimitlvc constnictlon-erecllng depsH- 
meot; machine work; metric system; steam and air 
gatig^; euuiprr^tsHl nlr; modern counter bulancing 
and tbi« history of the locomotive, 

0^10 TiioimAWii PofirrEnn for Mscblnlstr 
and Rnglneera. By Charles MeShane. J542 pages. 
Igy lit 111 ^ rat Ions. Clnlh* Price* fl.flrfJ. Includes ar- 
IJcJea from the best anthorlUei nu each subject. 


Embrace* the most moden and amwed g 
ta the construction* cara and ei^anneiKmt mmsm 
of the loeomotiv«, Wrttte* In pfsjji iwngma 
condensed form, no eiatliematlral desy^S 
bcrlng givCT or mnlmd. 

joanmriFA haj^dt UAmvAi^ prt^ 
An aatiinrlty on steam, hot-water iMtiuw tag 
ttlattng, plumbing and gas filtfng. A 
ereace book for archlteeta, thos»* In fdpe i 
cngloeera. Janitors and tS»^ tatendlisc ta I 
or alter heating or pluwihtag ayatawa Ail hh 
measnrexDenls arranged in tablea, FttOy IBmi 
with cuia and complete working 


FIFTY-CENT SERIES 


HANHICRAFT gEaUKS —a Seric* of Pfi 
Hatioala Edited by Paul K. Hasloelu Pr l e w 


Bocrr-MAjiore Aim xnprnma ineiasia 
pairing, lasting and fLnishliig. lUnstrsM. ft) 
grarings and dlagrama. Plies* ft0<v Crat 
BepaJrlng heels and hatf^Ung; Mtrhlng heoti 
shoes; rc weltlng and re-sotlng: boot- ‘ 
ing the npper; sewtng and atltchUtg, .. 
heel; knlfiiig and finlshliig; miiiiig rlvcUd 
ahoes. 


Others of the net are: 

HorSE DErORATlO?r. Price, Wr. 

HOW TO R^ITE SlOytS, TICILe i l J 
FOSTERS, Price. 60c. 

WOOP Pl?flgHIHGL Price ^c. 

PYIfAMOS A?fD EEEOTlltO IIOT 
Prices 60c. 

CTCEB BUil.DlifG AHlI RErAnUM. J 

60c, 

DECORATITR OEfitOlfS OF AEE AGEi I 
Al^ PlJflPOgeS, Price, 60c. _ 

norNTinrG akp fr.amikg nnn 

Price, SOa 

9 If IT a g W^ORIC. Price, 60c. 

GLASS WORKING Bl' HEAT A.TP Afl 
SfO^, Price, &0C* 

BljlLPIItG MOPEl, BOAT.S. Price, 
m.RCTRIC BELLSr HOW TO X4KJC i 
FTT THEM, Price, 60c. 

BAMBOO WORK. Price, 60c, 
TAXIDERMY, Price, gOe 
TAILORiyhQ. Price, EOc. 

PHOTOGRAPMiC CAlOCaAS A.\P All 
SORIES. Price. 60c. 

OPTICAL LAIfTERWS. price, 6Ac. 
HMGRAVIftO METAfA* Price, iOc, 
BASKETT WORK. Price. 6I& 
ROOKBIlfDlJrG. Prices 60c. 

BESTT IRON WORK. Price, 60c. 
PHOTOGRAPHY, Price, 60c. 
LPHOLSTE^RY, Price, SOc. 

READY shortly, 
LEATHER W'ORKIRO. Price. 60c, 
HARBrfiSS MAJtIJIO Price, 60c* 
SADDLERY. Price, 60 c. 

xhchmical iHSTRUcrriON, Tmnortaiif 
series. Edited by Paul N. Uaattick. With 
lIlustratioTia of the teiL Each tmole OBBtatss I 
160 pagi^a Crown Svo. Cloth. Kac^* M. 
PRACnCAL DBAPaHT91lA3f^9 WORK, I 


PHACTfCAL OASFrtTOiO. Price. fL 
PRACTICAL STAIRCASR ycriXKHY. Poq 
PRACTICAL mCTAL PLATES W^ORR. 1 


practical GRAfXlJlO AJfP 
Price* f L _ 

Ol'HKR %‘OLVMBS IK PRJKPARATtM 


spoTPs mecuakict owe UOOIC Tg I 
1120 [lluitrattana Half leather. Pr!*^, 
erat method of ireatmcht of each asiUlevf lA 
the raw materials worked u^iou, Ita •^arwriall 
variations and siUiability; seeondJiy. the torfd 1 
the aharpchlag and oae: Lblrtjly, denried la Cf 
examiitea of work to be dour, iwalariala asii N 
do auntlar work. Keaiiy all of the MM 
iradea ar* hero tnalnded ami nt Uhl T* 

atoira 
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1 noSTHAJnt SCIEgrOB SKIUES. lOnUI. 

Amp\j Uliutraied whea the 
demande. Pat ap in a mnlfona, neat mnh 
e manpef. Sahjects are of an emtorntix 
|c character and embrace a wide range of 
The following cltailooa maj be not^ aa 
tfthla potable act; 

mvs FOR rpti9r^CRS Am> steam 
Ml R. Armstrong* C* E. Brd American 
* Herlaed and partly re-wrttten* with an 
M on •‘Theory of Chimney Draught,** by F# 


Ut D01t*Eli EXFI*OSIO^S. By Zerab Col- 
New edltloo» Rerlaed by Prof, R. H, Thurs- 
»Hce; 60c. 

IGITE OF METALS tTynOER HEPEATEO 
M, Price, 60e. With Varlona TaUIea of 
i and Eaj^rimenta. From the German of 
Ludwig S^ngenburgh, with n preface by 
IhrcTe, A. H, 

RSMISSIOM OF POWER BY WIRE 
K. Pncep 60c. By Albert W* atahl, U. a N, 
edition. Rev laed. 

|iSM1§SIO?i OF POW^R BY COM- 
Ml AIIL Price, 60c, By Albert Eahner* 
New edition in press, 

UGHTIAG and GAS-FITTRSQ, Spedflca- 
M Rnies for Oart^Plplng. price, 60c. Notes 
Advantages of Oaa for Cooking and Heating, 
Mtol Hints to Gas Conaumetm, 2nd edition, 
(ton and enlarged. By Wm, Panl Gerhard, 



TWENTY-FIVE CENT SERIES 

>Y OF ELECTRICITY FOR BEaiNITERS. 
Bub Elements of Blectrlelty and Mag- 
M applied to E^namos, Motors, Wiring, and 
fimnebes of Electrical Work. By Norman 
ler, 54 lllustratioas and O tables. Price, 


HOW TO UrSTALIi ELECTRIC BELLS, AJf- 
XrUliClAToHS AND ALARMS, tnclndlng Batteries, 
Wires and Wiring, Clrcnlta, Btishea, Bella. Burglar 
Alarms Fire Alarms, Thermostats, Annunciators, 
and the Location and Remedying of *rtoable& By 
Norman Schneider Price, 26c, 


MISCELLANEOUS 

elementary forge practicb. By John 
Lord Bacon, Instructor In Forge Work, Lewis In* 
atltnte, Cbl©sgo. 2S2 pages. Cloth, Price, fl,60. 
Contents; General description of forge and tools; 
welding, csletiLatlon of stock for bent shapes; 
settiog, drawing out and bending; simple forged 
work; calenlntlon of stock and making of geoersl 
forging; steam hammer work; duplicate work; man* 
Qfacture of Iron sod steel; tool-8t£?el work; tool 
forging and tempering; miscellaneous work; tables, 

LOCOHaTTYE OPERATION, By O. A. Hen. 
dersoD. 53d pageia; lUustratlons. Cloth. Price, 
$3.50, The object of this work Is to glye a com¬ 
plete and systematic dlseuBston of the tbeory and 
practice of loconiotive operation with the results 
accomplished and the effect of the actJou upon the 
various parts, as well as the amount of fuel and 
water needed to perform auch needed work, rather 
than an exclusive treatise upon the mere rnsnlpuia- 
tlon of the machine. The order of contents is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, banllng capacity, water consump- 
tiou, fnel consumption. 

TEYTBOOK ON ROOFS. By Mansdeld Merrl- 
man. Part 1. Sixth edition rewritten and enlarged. 
226 pages; III nst rat Iona. Cloth. Price, |£,60, The 
contents include treatises on stresses In roof trusses, 
highway bridge trusses, rail road bridge trusses, 
mlseellaneons trnsseA deflection and Internal work, 
historical and critical notes^ 


DATTFRIEli, EspeclaJly adapted for Ao- 
A launch and Gas Engine Work; Medical 
Bws, Annunciators, Burglar Alanns, Tele- 
Electrical Biperlments, and ail purooaes 
ff a good battery. SO Illustrations. 26 c, 

Ut ELECTRIC MOTOR*|. How to make 
r them. Including design, examples of small 
and their apidlcatlons, speed controllers, 
, fuacs, etc, 45 lllnstratloiis. Price, 2 ^. 
LE SCIENTIFIC EAFERIMENTS, How 
>rm entertaining and Instructive experiments 
mple home-made appuratua. 50 Illustrations, 
EL BOILER MAKING, Contains full in¬ 
ns for designing and making Model Station- 
ttfne and Idrocomottve Boilers. Fully llius> 
Price, 25 c, 

AL WORKING TOOLS AND THEIR CSEg, 
^ook for Young Eoglneers and Apprentices, 
mow to use simple tools required In Metal 
g and Model Making, lltustrated, 26 c. 

LOCOMOTIlr'E. SIMPLY^ EXPLAINED. 

, introdnctloD to the study of the Locomo- 
Iglne, tbelr Design. Construction and Eree- 
|n a abort cateenfsm- 26 lllUBtrations. 25 c. 
rXLENE GAS. now TO MAKE AND USE 
jjpgetlcal haDdoook on the uses of Acetylene 
liable apparatus for Its generatlou, hints on 

r etc. 34 IJJnstrations. Price, 26 c: 

WIPING. Fracllcal bints on. for begin- 
plumbing, describing In detail tbe varlons 
(Sa and fully Illustrating them from actual 

E rlce, 25c. 

WORK JOINTS. Row to make and 
|o use tbeut. Mortise and tenou Jolata, lap 
Aovetslt iolnta, glue Jolnta, scaring Joints, 

I work, with 137 Illostratloua. price, 3 Bc. 

Irak of the corliss engine, a 
[graving giving full parttculara. Explanation 
& Uxl 9 In, Price, 25 c. 

^HICAL CriBCIJlT^i AND DIAGRAMS. 
He and explained. New and origlual draw* 
Uprising Alnnns, Aununctatom Atitomobflesi, 
lyimiuoB, Gas Lighting, Motors, Storage Bot- 
Rrcet Rati way fk Telephone, Telegraph, Wire- 
wmpby. By Normim Schneider. 2 Sc, 


WTHEXESS TELEOBAPHT* By A. Frederick 
C3o]llns. 600 pages; lllustratlonii. Cloth. Prke, 
$3. DescrIbeB the history, theory and practice of 
wireless tetegraphy In a way to rouse the enthusU 
asm of the layman, as well as tbe professional, A 
happy regard for details and minor points makes 
tbe whole a remarkably clear and Interesting ac¬ 
count of tbe Science. 

MODERN ELECrrnicmr. By Henry and Hora, 
256 pages; 15P Illustrations. Cloth ^Lce, fl« 
Thoroughly accurate and scientific lu Its exp]ana- 
tlou of X-faye, wireless telegrarphy, radium, trana- 
mission and distribution, power statlous, wiring, 
and written la ulalu Eugllih, An essentially prac- 
.tlcal handbook for studeuts, apprentices and elec¬ 
trical engineers, 

ABITHHETIC self taught. By Spaugen- 
berg, 22 S pages. Price, 56c. Undoubtedly tbe best 
book published for students of arithmetic. Do not 
despair because tbrough neglect you have forgotten 
what you once knew about this branch math¬ 
ematics. This new method requires no teacher. 

YOUNG ENOINEEHl’S GUIDE, New edition re¬ 
vised and enlarged, 264 pages; Ulustrations. Price, 
$L Covers tbe entire subject of care, management, 
operation, repairing, engineer's license aud various 
points of equal Importance, and Is endorsed by lead* 
Ing engineers In all psrts of the country, 

HOW TO HUN ENGINES AND HOlLEBS. By 
E, P. Watson: Ulnstrated. Price, |L Written In 
plain language and well adapted for use as a text¬ 
book by the engloerr and boiler maker. 

MODEBN cottage ARCHITECTtmE, By 
M, B. Adams, Large quarto; 73 pages; Illustrated. 
Cloth. Price, $4.60. Con talus an lutroductory cs^ 
say on cottage building and notes on the subJectSy 
Illustrated from works of well known architects, 

UNTECNICAL ADDRESS ON TECTHNIOAL 
SUBJECTS. By James Douglas, 90 pagea. Cloth, 
Price, |1. Contents; The characteristics and con¬ 
ditions of the technical progress of the nineteenth 
century; the development of American, mtolug and 
metallurgy nnd the equipmenta of a Iralhihg seboott 
wastes tu tululn^ stvd . 


SACS BP POPULAR MECHANICS, JOVENAL BUlTJSUSG.CtiVSASi^ 


















Popular Mechanics Book Departmei 


We c&n l^ralsK premptlar anar l^ooK publlaHml, BooKa in | 
fallowing Hat aent prepaid oti receipt of price, or for 
nomlier of Wew Yearly SoBacrIBera atated. TBe 
Sender of tHe dob mar include Kia own 
aobacription in clnba of 3 or more. 


ARCHTTECTUKE, 

CBJrt^FOtrJf and Joineryp hy ^red T* 

I£Q parea over 2^0 llluetratiooa 0 Lottie prtee tl.Q0 
Given £or 2 eubeerLpttone. 

rm^lkrnl Cm of the Bte«l Eqtmr^ by Fred T. Hods^* 
3 velumve, Gtt llluetratlons, pafea clelht 

price f2»0d. Given for 3 cubic rip Gena 

C^mnaon Sence Stair Bnlldinif and Hand Ratllai^, by 
rred T. Hodfion, 3Gi pagein 240 IllucLraGone, cloth, 
price 11.00, Otven for 3 ■ubscrlpGoni, 

Vullden* Architectural Drawluc aclf Taocht, by 
Fred T, Hodsion, tea ptLCca, over 300 lUuitratlofiC* 
mth 10 folding platei, price 12,00, Given for I eub^ 
aorlptlona 

Kadford*c American Ideal HomM, con lain log 100 
tiauee piani^ 200 lliuatratione, 300 pagei, clothe price 
11,00. Qi\m for I aubacriptlona 

Amerlcaa Ideal Uaincei edited by Radford, UlUBirat- 
Ing 100 butldlnfi with plane and perapectlve vlewi. 
alB# t by 11, lOi pagea. price ||.O0. aiven for I nub- 
iCriptlona 

aoniliam'e Practical Moane Ilutldrr# with plana and 
tpecincations, by IL E. Buraliam, 100 dluatraLtona 
paper cover, price tG centa; clolh cover, price fiO 
centa Olven for 1 eubKcrlpKnn, 

Katlmallng Frame and Biiek ftoiure, by Fred T, 
Bodfion* 214 pagea with ecale drawlnge and other 
IlluatraGona, price tl.OO, Given for I aiibeoriptlcna 

Bara Vtana iMid Out BiiUdlnga, for the eonetniJtlm 
of harna, etc.. 2&2 111 uat rati one, cloth, price 11,00 
Olven for 2 eubacrlptlona 

BlACKSMlTItlNO. 

Itodem RlacliaiAttliiog. Eailonal Moree Shoeing and 
Wagon Kaklng, by Julm G, Rotmatrom, 202 pagein 
fully IliualraledH, cloiln, price fl.OO, Given for 2 aub* 
icrlptlcna 

Belriitme Bofeev Mule and Ox Shnelnf* by John Qi 
Holmatrom, 130 pagea. fully llluetraied, price IIhOO, 
GIvim for 2 eubacrlptlona 

ELECTRicrrr, 

Eagy Kleetrteal ExperliBCBle^ by F, Dlcklnaeo, 
ever 300 pagea, hundred* of illuatratlofui, cloth, price 
|LO0, Given for 2 aubacrlptloua 

Ryaamo TeaMdlug for Kitgtneera, by Horetmann and 
f*ou*l«y, 200 page*, fully lllualrated, cloth, prlo* tLIO, 
Given Cor I eubeorlpllona 

Modem Wiring Plagrame and Beaciiptlnna for Bleo^^ 
Irleai Workeri, by Horetmann and Toualey, 100 page*, 
too Ulnalratlona, fitU leatlier binding, price fl.SO, 
Olven for 2 eubJ^lptlooii. 

Banily EJrriiiral UlctJrmaryt by W, L. Weber, Hi 
pag«a fully lUuNiraiett, oloth, piice 2i centa: full 
leather, gold *dg«a price §# eeniA Given for I anb- 
ecrtptioti. 

Blecirieify Made Stoiple, by C, C Hakklaa tIS 
pageA 102 iMuatraGone, ototh, price fl.OO. Olven for 
2 eubacrlpUoaa 

Dynamo KlerlHc Machinery, py g, F, Thoxnnaon, 
aeventli American edition complete and uoaltrldg«id, 
»2B pagoA fully lUuatraioC prioe ff.0fi Given for II 
aubaeHpGana, 

EleeirMly and Magneiletm by a P, Theiapeoa, fully 
JiyaalmtaA cleta, price |l,fk Given far t enheonp^ 


uoraeje 


--- tenifiee, /iittomotittea aai , 

by Q. D. Hfaoox, 400 page*, fully lG«airafM 
price 12.00, Olven for S eubscrlpttoujL 
Madefn Rtectro-Plnllng, by J, fi, Vg- 
^^pagee, cloth, price 11.00. Given for l euiJ^ 
Practical Telepliatin llnmlbooh and Gii»l« l 
phonio Exchange, by T. 8. Baldwin, i&f 
llluelrated, cloth, price |l.26. Gives for 21 
tlona; 

TeJegrrapliT Self-Taiight, n complete maam 
atructlon by Theodore A. Edleon. 160 pae'-t. MS 
trated, cloth, price |l.oa. Given for 2 e*6avt 

LAW^—STUDX law at QOItfL 
The Home Law School fierlea by ChaA ft. G 
LLfa D„ Head Profeesor uf Law in me Wtri.' 
venliy Chicago. Seven carefuily prepared hoei 
erlhg the eiemente of Americas Iaw* 

Volume A—Bow to Study Law. 

Volume 2—ConetttuUonal Law. FeAevml id 

Volume I^Pereonal RlghU and 
tlciu,*. 

Volume 4~-Contraota and PartaeraAtM. 

Volume 6«AgenGy and Baltmenta i 
Commoti Cardera 

Volume NegotJeblo InatmineoU ani 
pal and Surety. 

Volume T—Wilt* and Settlement of &la 
Cloth, price ILO0 per volume Qlvevi fbr Ig 
tlooA Complete eet of eeven vroltUBae, ItiL 
Cor 13 eub&erlptiona 

MECOAfilCa^ 

Practlral Cairlage Itolldlng, § valttoioa 4I« 

fully iltuetrated. cloth, price |L0A fer 

Bcrlptiona 

romplete Practical MachlalsL by Joehua 
tUuetractonA 412 pagea eloth, pnea I 2 AA 
g *ubecripilo&*. 

How to Make a Fiddly by U. tL HaaC fiC 
trated with large folding plate* for pa* of 
cutting all part*, cloth, price |1.0A Ol**a tm 
ecriptlona. 

Mechanical Dcawlng for Home St^y, hr a 
ftO pagea 300 lliuetratlon*. oloth. prtca fLlk 
for 1 mihfcriptJoaa. 

Metal Workeia* Hamlboikk of f train awi H 
by Wtlllain T, Brasdt, €2 Uluetraltoaw, fit 
price |2,S0. Given fur f aubeertptiona 
SclentUlc AmfWtcaa gaeyelegrdhi nf _ 

and Queiiee, 120 pag**, fully llta*iral«A pfM 
Glvva lor 10 lubaorlptiaae, ^ 

PAINTS AND FAINTTKO- 
Ckniage amt Wagon Faint tag, oealaiainc rg 
page* and ZOO liluetraGiina, cloth^ prtae ftjf 
for i eubecrlptle^ 

Svaeybody'* PalaS naok. A Fapatar M 
page*, tlltuiirated. etoih. prtta ILeO. Oyvaa M 
ncrmtleaa. ' 

Palnlcr'e HacyclegwHg, by B. r, 
ately ftiunrmted, detk, prle* fLM. 
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tvatad. 


by Fred x. 
prtea. IttA ~ 

















MECHANICS 

FOR 

YOUNG AMERICA 


How to Build 

BOATS, WATER MOTORS. WIND MILLS, SEARCHLIGHT. 
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER 
BICYCLE, CABINS, CAMPS, CLOCKS, FISH¬ 
ING TACKLE, KITES, IMITATION 
STREET CAR LINE, ETC., 


The Directions are Plain and Coniplete 


Rtprinita from Popular Mtchanics 
COPYRIGHT ms 
POPULAR MECHANICS 

CHICAGO 


PRICE 25 CENTS 



INDEX TO VOLUME II 


SHOP 


NOTES FOR 1906 


A 


Acrld^nt—Bnrnfl or SraldB. 

Accldfal, First Tblog to Do In Case of. 

Accident—Whs to Do In Case of Insensl- 

bllltj or Uneonsclonsncss. 

Aj^ate Ware, To Solder. 

Air Compressor How to Make a Small. 

Air-Hammer, How to Make an. 

Air Lift. Power Required for.*.. 

Air PQtup, Strainer for. 

Air Wbltewa^ber . 

Alarm. Automatic Fire and Burglar Tele¬ 
phone . 

Alarm. Circuit-Breaker . 

Alarm Clock. Connecting Up to Ring an 

Electric Bell . 

Alarm Clock. How to Make an Electric 

Alarm Attachment for. 

Alarm Clock. To Convert Into an Electric 

Alarm . 

Alarm. Improved Electric. 

Alarm. Simple High and Low Water. 

Alarm. Steam Gauge. To Make. 

Alarm, Temperature . 

Alarm. Time. How to Make. 

Alarm, Trouble for Gas Lighting System. 

Ak'ohol Burner. How to Make an. 

Alloy for Castings for Hydraulic Piirposea., 

Alloys. Table of Principal . 

Aluminum, existing fo Pattern Work. 

Aluminum for Acid Funnels. 

Aluminum. Solder for. 

Aluminum Soldoring .. * 

Ammonia Fumes. Aging Oak with. 

Anti-Hum Device. Simple. 

Ants, To Kxterniliiute. 

Anvil Block, Concrete. 

Anvil Bljck Improved Homo-Made. 

Armature Carr! go, Convenlea . 

Armature CoMs, Pointers on. 

Armature, Magneto, How to Wind.......... 

AKbosto«, Packing Flange Joints with. 

Asbestos. To Apply Neatly. 

Auger, Hiiine-Made Post. 

Autos, Automatic Tiro Pump for. 

Auto Starter, Siibstituti> for. 

Axle, How to Make a W(K)deu. 


840 

281 

297 

400 

388 

877 


238 

234 


362 

401 


271 


.386 

341 

400 
250 
247 
366 
331 
263 
354 
304 
290 
385 
313 
228 

401 
.346 
330 
212 
336 
262 
214 
323 
300 
311 
238 
245 
.327 
200 
306 


B 


B.abblft Journal Box Kink.22.3 

Babbitt Lidle, Simple.200 

Banblttlng Craiikplii Brasses, Another 

Metliod of. 305 

Babbitting Ladle Made of I»lpe.245 

Bagger, How to Make an Aiitomatb*.222 

Ba lc>i>Ds^ Flexible Tarnish for.367 

Band S;iws and How They Are Made.832 

Barrel. Hnw to SMng a.281 

Battery Eeoijomliser for Teleplnme.243 

Battery. How 0 Make a Small Storage.357 

Belt Clamp. Handy. 230 

B'il J'int, Canvas. How to Make.389 

Blit I li.g. How to Co.,307 

Belt. LealhiT. Preservative for.8P0 

liilt. Miihi>d of Reversing Conutersliaft 

■\Vithojt ('ro-;sliig.241 

Belting. 3*«iid for T.’se In I^ating.2tifl 

Belts, C'enieiit fuF.367 

Belts, Lacing .2.37 

Belts, Leather, Some Guml Recipes for 

Crmvnt for .^ 

BeJlit, I'uttiDg on Whoa Plant la Idle. 


Benchei, Fitting, Adjnatable light for. 

Bending Electric Conduit, Device for. 

Benalne, To Deodortae .. 

Blueprint Chemlciilfl !!*!!!!** 

Blueprint Frame, Home-Made... 

Blueprint. To Teat WW, 

Blneprinta, Making from Pencil^ Drawing* 
Blneprlnta, To Make Brown. .... 

BlueprlntJ. Writing Details on _!!!!!’!! 

Bicycle, Kunnlng « Generator with. [][[] 

Bln, To Find How Much Grain It Will Hold.’ 
Boiler Extra, Economical Method of Getting 

up Steam In . 

Boiler Feed and Blow-Off, Good Artang^ 

ment of . 

Boiler Feed, Improved Emergency . 

Boiler Flues, How to Tip. 

Boiler Fronts and Stacks. Some Good Paints 

for . 

Boiler, How Often to Tost. 

Boiler Iron, United States Standard. 

Boiler, Putting a New Base Under. 

Boiler Tubes, Cleaning. 

Boiler Tubes, Compiessed Air for Cleaning.. 
BoUera and Feed-Water Heaters. To Keep 

Oil Ou of . 

Boilers, Range, Storing. 

Boilers, Taking Spuds Out of. 

Borax, Preparing for Use in Welding Steel.. 

Boring on the Turret Lathe. 

Bottles. To Protect lAbels on. 

Box Rack. Ha dy . 

Bracket. Scaffnld. for a Ladder. 

Bracket. Seaffold. Handy . 

Bracket, Scaffold, How to Make a Portable.. 

Brake Horsepower, To Determine. 

Brans aud Glass. Cement for Uniting. 

Brass Molds, Iron for . 

Brass Patterns. Cement for Sticking Leather 

Fillet oil . 

Brass, Recipes for Polishing.. 

Bra.ss. To Blacken .. 

Braxe a Broken Gland. How to. 

Brsxe Hollow Castings, How to. 

Braxliig Cast Iron . 

Brazing Cast Iron. Special Method of. 

Bridge for Farm Use. 

Bridge W.nll for Wcotl Fuel. 

Bridge Wall, Steam Blast as a Protection 

for the . 

Bristles. To Stiffen. 

Bristles, Where the Best Are Obtaliioil. 

Brunxe Cast Iron, To. 

Buggy Dash, How to Cover. 

Burner. Alcohol. How to Make an. 

Burns or Scalds. First Things to Do In Case 

of . 

Burnt Steel. How to Revive. 

Burr Re.inier. Handy. 

Bushing a Fly Wheel, Novel Way of. 

Bushlug for a Wood Spilt Pulley, Safe. 

C 


Cable Sewing Knots. 

Calipers, Home-Made, Turtle-Back Stufflng- 

Box . 

Canvas a Board Celling. How to. 

Canvas Belt Joint. How to Make. 

Canvas. To Letter on.. 

Cat Doot». To«\ for Closing. 

Catf, Wo'w la 'BaWh a .. 

41 % 
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CoBtiDB* for Hydraulic PurposoSj Alloy for* * 3^1 


Ca^tlaga, Hollow* How to Braxc* .».***..,..** 32B 
Cast IfOD, Boring Holos la.,*.*,.**.***.**,* 357 

Caat Iron* Braxlug. * * *.. * ..... 288 

CaBt Iron, How to Soften. .... . * 371 

Cast Iron* Hydrofluoric Acid vs* Sulphuric 

Acid for Pickling.*,. . 274 

Cast Iron, Soldering 321 

Cast Iron* Bpecial Method of Braalng. . 313 

C^tft Iron* TankB for Pickling* 357 

Cast Iron* To Bronze .. 301) 

Celdng, Board, How to Canvas. 28ft 

Celling, Smoked, CleauJng. .. 245 

CetluLold, How to Muke Incombuatlblo. . . * * , . 247 
Cement Ploom, How to Paint 388 

Cement for 367 

Cement for Closing Beaka la Iron Pipe.,,..*. 293 
CetDcat for Coating Acid Troaghw* *,**.,**,,, 279 
Cement for Cracked Iron Pota, Goo<1..,,., — 298 
Cemcot for Leaks In Iron Pipes, 333 

Cement for Leather Belts* Some Good Re¬ 
cipes for . . ,,,,, . 384 

Cemen t for Metal Joints, 

Cement for Porcelain. Oil . ****.*..,*.,,.,.*** 258 
Cement for Sticking Leather Fillet on Branfi 
Patterns 380 


Cement for Steam Pipes.. 

Cement for Tight Pine Joints.*,*.,,,,*,*..*, 
Ccfneiit for Uniting Brass ami Glass, ..**..., 
Cement for Wood 'Vessels,,.,,,,,.,*.,*.*.., 
Cement, Mlzlng 

Cement* PJumWrs’ .. 

Cement Recipes, Waterproof 

Cement Required for Surfacing,,,.. 

Cements for Steam *11111 Water Joints. 

Cements* Heat-Roslstlog, 

Center Gange, Convenient 

Center Puneb* To Fnd Center of Shaft With- 


3S6 

403 

327 

403 

39fl 

309 

22<1 

250 

210 

387 


out . 235 

Chairs* Repairing . ...*- - 219 

Charcoal* Easy Method of Burning 50 Bushels 

of . 243 

Charcoal, How to Burn . 280 

Chemical Formula Table for Painters*..****,, 243 

Clide* To Divide Into Any Number of Parts 

of Equal Aren . . 333 

Circles* Dividing by the Steel Square*. 328 

Circles, Table for Spacing Holes In , 319 

Circuit-Breaker Ain rm 491 

Clicnniferences* An Bosy Rule for*.,..*,. .. 341 

cramp. Handy Belt. . 2;V9 

Clarop, Pipe, Will Not Crnsb or Mar Pipe*** 226 
Clluograpb, rmproTlng the*.*,*.*,*.,.,.,,..* 236 
Cleaning Machinery* German Method of.,,.,.. 347 

Clock, To Make Start Fires* ......... 310 

Clothes TJne TlgUteoer* How to Make .. 371 

Cloth, Fireprooflng --- 305 

Coal Bln, Autcimnllc Sbut-Olf for n Prlrate.. . 30fi 

Cool* Heat Value of... . 221 

Coll Springs, Simple Method of Winding _ 280 

CollB, Armatore, Pointers on..,,,,,,... 323 

Colls* Method of Winding. ...... 273 

Collector Rings, Device for Truing. ,**,,.*... 20.1 
Comroutators* Compound for Use on* .,,,**,.. 13T 
Commutators, Device for Smoothing,.*.,*.,., 3S8 
Compass. Use In LocAtlng Poles of a Gen¬ 
erator .. 228 

Compjtapea for Metal Work . * .. 346 

Compasaes* With Pins. String and.,*,,.*,,,*, 342 

Compound for Use ou Commutators ... ,137 

Compressed Air at Altitudes**,,.,,* _.... 362 

Compressed Air, Driving Stakes by..* _ 23T 

Compressed Air for Cleaning Boller.Tubea* *,, 1592 
Cotnpresaed Air, Means of Removing Mois¬ 
ture f TOTH . .. .. *118 

Concrete Anvil Blc>cka, . .3,^6 

Coocretei Coloring . .,.*,***•***■,.,,*.**,..,. 37H 

Coucrete. Croahltig Strength of ...*. 

Concrete Pitrmafa, Haridj*. 279 

Owerefe-Jf/jrer, H&w fo BufM . 


Concrete* MUlng ...**„*,,,**,,*..*******,., 239 
Copper Kettles, To Solder Faucets on..,***, 209 
Copper Roof* I-nylng a *,,,♦,*,,..****.*-,**. 287 
Copper Screws, How to Make Blue or An* 

tlque *,.* ... 344 

Coppering Steel or Iron, Use of Murlatie Acid 

In .....*.. 286 

Coru* To Menaiire In Crib,,... *.. 405 

Connterahaft, Reversing Without Crossing 

Belt .... 241 

Counterweight for Drop or Sliding Doors...* 394 

Cracks In Floor, Filling for,*_____ 229 

Crankpln Brasaea, Another Method of Bab¬ 
bitting .. *,365 

Crankpln Brasses* To Repair 315 

Crosahead Pin Oiler, Home-5fade,399 
Crow Bridgeu for Drilling Holea In Difficult 
Places 237 

Cnt-Off for Electric Lights* Antotontlc* *,..,, 246 
Cylinder Head and Platon, Inezoenslve Rig 
for Removing **,***,,.,-..,,,.,*,,.*.,**** 405 
Cylinder Heada, Gaaketa for. 277 

Cydudrlcal Square* How to Make and Use*.. 255 
D 

Dam, Earth and Timber, on Sandy Fouuda- 

tioTi __ 301 

Dnah'Pota, To Make Nolaelesa. 3S1 

Demagnetize a Sa w* How to ...... 262 

Desk* How to Make,.. 268 

Die and Stock* How to Make a Cheap, ,,*,*., * 402 
Die* Pipe, How to Start, 330 

Digging Bare, Sharpenlrg.,...239 

DUk Valve, Repairing* ... * 409 

Ditebea, Level for Grading. 324 

Dog* Lumber, Forging a . 220 

Doga, Twitching, and Grab Hooka, Forging., 495 
Draftsmen, Hinta for. 325 

Drain* Laying Across a Marsh 329 

Drains Among Trees... 2-12 

Drawing—^Witb Pina. String and CompasBt^s,, 342 

Dressing. Black Waterproof... 302 

Drill, Handy Ratchet.*.. 299 

Drill, How to Repair a Bwiken , 377 

Drill Press* Fixture for a.**, . 378 

Drill Socket, Repairltig a Worn-Ont.348 

Drill* Twist* Lengthening with Paper*.318 

Drills Sharpened by Power Machines__ 384 • 

Drtlta, Small* To Keep from Breaking Easily. SSi 

Drills* Twdat, Abuse of... 352 

Drilling Holea Ip Difficult Places, Crow 

Bridges for.. 23T 

Drilling Holea In Glass Plates* Method of..,, *179 

Duat Collector Kink*.. . 404 

Dust* To Protect a Motor from ..353 

Dynamo, Cooling a*.,. . 375 

Dynamite* How to Thaw.*,*.,,*...,,.*,..*., ,166 
Dynamo* To Find North and South Polca of,* 339 


E 

Electric Alarm Attacbment for an Alarm 

Clock, How to Make* ... 386 

Electric Alarm, To Convert an Alarm Clock 

Into ..*. 341 

Elcciric Bell, Connecting Up au Alnrm Clock 

to Ring an. . ..... 2TI 

Electric Cens, To Use Old Dry ... 363 

Electric Conduit, Device for Beading . 235 

Electric Heater* How to Make a Portable.*, 392 
Electric Rlnmlnatcd Fountain, How to Make, 240 

Electric Light, Automatic Cut-Off for* . 246 

Electric Light* Automatic Device for Turn¬ 
ing Out ...*.. *179 

Electric Light, Shade for .. 224 

Electric Light Sockets* Walerproof. .... 24* 

Electric Plant Troubles and Whot Cured 

Them . .. . .. . 254 

Electriclau, Cat . 

Eli. Tlitejitoe . .. 

ElUpw, "KuW Tot Couo^roiAVot. . . 

BlUpse, B'kmv^e «lO‘Oclo 4 ol .. . 
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Enamel, Black, for Wood.320 

Enamel, Steel-Blue, for Any Metal.220 

Etelilug on Steel.344 

Etching on Steel. Liquid for.300 

Etching Steel, Electrolytic ProeeHS for.30T 

Eye, Solid, Several Methods of Making.211 

P 

Faucets. To Solder on Copper Kettles.200 

Feed-Water Heater, Home-Made.213 

Feed-W'ater Heaters and Boilers. To Keep 

Oil Out of.....383 

Felon, Said to Cure.276 

Fence Posts Bottom Upwards.239 

File Haiullc. Offset. Substitute for.261 

Files and Rasps, How to Recut Old.331 

Filler for Hardwood .218 

Filler for 'Wainut.326 

Film, How to Remove from u Spoiled Nega¬ 
tive . . 351 

Filter Water from Gasoline. How to.387 

Fire Bucket Tank, Safety.333 

Fire EiUngul!«her Simple.820 

Fire Esttlnguieher, Simple.279 

Flre-Rooui, How to Make n Hoe for.312 

Fires. To Make n. Clock Start.310 

Fishing Tools for Use in Deep Wells.291 

Flanged Wheels .334 

Flange Jotots, Packing with Asbestos.311 

Fli^s, To Drive From he House. 206 

Floor-Cleaner, Making a.313 

Floor, Filling for Cracks in.229 

Floors, Cleaning .320 

Floors. "Wax PMnlsh for.403 

Flour. Hniid-Paeker for Sacking.272 

Flux for Copper, Tin or Arsenb*.336 

Flywheel, Novel Way of Bushing.286 

Flywheels Burst, "Why.290 

F'lywheels. Safe Speeds for Gray-Iron.314 

K'orced Fits. Making.:.410 

F'orge. How to Make a Substantial.347 

P'onntaln, EbK'trIc Illuminated. How to Make 240 

Fountain. Show WInd<»w. How to Make.215 

French Polish. Ro<*lpe for.371 

Fresco Painting, I^t^sson in..374 

Frlez« Designs . 214 

Frost. To Remove from Windows. 327 

Fuel PIcouomizer for a Sawmill Plant. 404 

Fnrnaco. Arch In Side Walls of.347 

P'ornacc Tender, Another Automatie.220 

F'urnncc Tender, How to Make an Automatic. .311 

P'uinltnrc OH .331 

Furnltur*'. To Remove White Spots on.276 

O 

Gage Glasses. Matches for Cutting.259 

Gaivanl/.i‘d Coating, How to Remove.38.3 

GalvanlKcil Iron. To Make Paint Adhere iti.. .'*12 
Galvanireil Iron. Zinc ai.d Iron, How to Paint 247 
Gas Engine, Combustion Sight Hole for 3'est> 

liig ..‘ki6 

Gas Engine, Firing with a Talepbone Mag¬ 
neto .22 k 

Gas Engine, How to Makt‘ a Spark Plug for. 2.37 

Gas p]ngliu>, Starting the. 212 

Gas Engine Talks. How.27<{ 

Gas Engines. Measuring Wasti* Heal fnun... 2S0 

Gas Engines. To Make Noiseless..‘t.3,3 

Gaskets f<ir Cyllmler Heads.277 

Gaskets, How to f3it ami Apply.223 

Gaslight Flash Signs for Show Whitlows,... 296 

Gas Lighting System. Trouble .Mariu for.26.3 

GasoMn<‘ P'liglnt's. N<»ii-Fre»*zulde C''ooIiiig Wa- 

tt*r Arraiigeiiient ftir. 466 

Gasoline. How to Filter Water from.3S7 

Gasoline Piston, Jig for Boring Wrist Phi 

Hole in .:!81 

OHsoUnp PumpH, LiibrleaiitN for . 

GaRoUno, To Empty fmm Barrels. 

•Vue Torch, Hnmo-Miidc.^ 

ir, Jtoohaf PaIntB Made of.^ 


Gauge. Convenleiit Center.227 

Gauges, Vacuum, Device for Testing. M 

Gears, How to Replsce Broken Teeth In.3W 

Gear Wheels, Hemovlug from Shafts.315 

Generator, Euuuing with s Bicycle.304 

Generator, Use of the Com pass In Locating 

Poles of .228 

Gib-Screws on Miller Knee, Levers for Tight¬ 
ening.387 

Gland, How to Brase a Broken .878 

Glass and Brass, Cement for Uniting.327 

Glass Cotter, A Handy .216 

Glass, How to Born Outline Letters on.31T 

Glass Plates, Method of Drilling Holes In.. 879 
Glass, Simple Method of Burning Outline Let¬ 
ters on .316 

Glass Sleeves for Blachlne Boxes, How to 

Make .388 

Glass, To Fix Pearl to.316 

Glue Heater Electric, How to Make.4(d 

Glue. Hints on .23$ 

Glues for Resisting Damp .312 

Gong Connections for Telephones*.467 

Grab Hooks and Twltchiog Dogs. Forging... 400 

Grafting Wax. How to Make .234 

Grain, To Find How Much any Bln will Hold 2J3 

Granite Ware and Porcelain, Meuding.249 

Grass Roots, Machine for Digging.215 

Grates. Deterioration In .3S3 

Gray-Iron Flywheels. Safe Speed for.314 

Grease Spot on Wood, To Remove.2X8 

Grinding Car Wheels at Slow Speed.385 

Grindstone Fixtures .397 

Grounds and Shorts, To Detec.267 

Ground. Thawing Frozen with Lime.246 

Guitar. Regluing Bridge of.397 

Gun Barrels, How to Blue.38t 

Gun Barrels, To Brown. 4f^ 

Guy Tx)gH, Best Method of Fastening.279 


H 

Hacksaw Frame. Pipe. 

Hammer and Tool Handles. We<lge for.3* 

Hammer Head, How o Make.228 

Handles. Wedge for Hammer and Twl.336 

Hand-Packer for Sacking Flour.272 

Hardw'ood, Filler for.218 

Hay, To Find Number of Tons of.409 

Heat from Ga Engines. Measuring Waste.. 2^ 

Heater. FVed-Wnter. Home-Made.213 

Heater, Home-Made Water.243 

HeatiT. How to Make a Portable Electric— .W 

Heating System . 

Hexagon. To Dp'ss up a.27*' 

High and Low Water Alarm. Simple.250 

Hoe for the FIrc-Rooin. How to Make.312 

Hook Kink .22'* 

Hooks and Power TmiismlBslon . 

Hopper. Capacity of .. 

Horse for Paint Shops. Adjustable.212 

Horsepower, Brake, To Determine.211 

Horsepower Compares with Manpower. Ib'W. 373 

Hose. Swinging Rack for.31*''' 

Hot Water for Offlee T’se.238 

Humniing of Telephone Wires, To Stop.231 

Hydra 111 le Ram. How Works. ^ 

Hvilrofluorlc Acid vs. Sulphuric Acid for Pick* ■ 
iing Cast Iron.274 


I 

Ink for Labeling. 

Ink for Zinc, Acid-Proof. 

Ink. Marking . 

Ink Stains, To Remove from Ivory. 

Inteii'OinniuntcRtlng Telppliones, Iiistnllliiz-•• 

Iron. Ca!<t. Brazing . 

Iron, Cast, How to Soften. 

Iron. Cast. Soldering .. 

Ivou, Cast. Special Method of Braxlng. >«-•*• 

\tou. To . 

Itow, BoWev, %X»Aaoij^ 

.. 


406 

241 

375 
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241 

288 
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iKm (nr BrasH Moltis. . 2S2 

Iroti, H^allog In Cold Wiilnr.^, 2S‘T 
Iron Pif)c^ Cf^cneiit Tor Cloiilng 28;i 

Iron Flpo« Cement for Lea kit In.. 

Iron PotB, Good Cement for Criirkt'd. 2tiiS 

Iron, Vftrnlali for .. ;(S7 

Jroti, Wrongtitt To Efllttnalc WetgUl of**,.*» 22G 
Iron, Zinc and OalvaiilxiMl Iron, How to 

Pnint .. 247 

Ifory, How to Soften _____ 

Ivory, To Romove Ink Stains from...,..11^9 


J 

Jack. An Ineipensire. 260 

Jacka for Holding amt Lifting Pump Pipes., 372 
Joint* In Hard Places. Wiping.*,,,.,..,,,,, 320 
Joints, Steam and Water, Cements for..,,. 210 
Joint, Twisting a McIntyre In Germany..312 

Journal BoJt Kink, Babbitt .... 223 

Journals, Lnbrfeating .. 355 

Journal. Rcfialr for a Cut.,.2S2 
Jurymast Knot, How to Tie... 275 


K 


Key, Made a Washer of , 2T4 

Keya for Sbafts 284 

KeyB* Remoying from Valve Sterna and 

Shaft* .. 276 

Kllowatt-Honr Costa, Table of.... 356 

Kitchen Utensil Covers, Rack for..,.,,...,.. 248 
Kllcheo, Water Supply System fur. .......... 40S 

Knives, Best Method of Removing from Sickle 

Bars . . . 31D 

Knot, Jurymaat, How to Tie.275 

Knots, Cable Sewing .. :«I0 

Knots Toti Ought to Know . 324 


ts 

Labeling, Jak for............ . 400 

Labellug Paste for TIa.. .. 212 

Labels on Bottles, To Protect353 

I.acttig Belting, Tool for Use In __ 296 

Lacing Belt* 257 

Ladder, Handy Extension . 209 

Ladder, Seatfold Bracket for a . 206 

Ladle, Babbitting, Made of Pipe .... 245 

Ladle, Simple Bobbitt.,.,..,... _ ,,,.,....286 

Lamp, Handy Shop.. . 20T 

Lamp Pendulum, Handy ...................... 363 

Lathe, Grinding Attacbment for, .. 34S 

Lathe, Running isvltlt a Motor. ... 222 

Lathe, Straightening Wire In .. 244 

Lead Hammer, How* to Make... .. 22S 

Lead Pipe, Weight of . 255 

Leather Fillet, Cement for Slicking od Brnsa 

Pa tterna . .... 380 

Letter on Canvas. To. 287 

Letter on Tin, Kowr to.. . . ...... 351 

Letter, Ontllne, How to Burn on Gla**.,..... 317 
Letter*, Outline, Simple Mi^thod of Bnrntiig 

on Glass .... 316 

Level for Grading Ditches.,. .... 324 

Level, Home-Made 244 

Ijeveliog Board, How to Make ........ 324 

Light for Fitting Benches. AdJUBtable . 328 

Lighting Device for Stone Cutlers ami Other 

Craftsmen ........ 306 

Ume, Thawing Frozen Ground with . 246 

Linoleum Cover* for Work Benches. 233 

Lluseed Oil as Flux in Tloulng Roof*....-- 271 
L.ocomottve Tenders, Punching Structural 

Steel for ... :t54 

Lubricant* for Gasoline Pumps.............. 35® 

Lfibrlcants for Milling. Drilling ami Turning. 358 

Lubricating Joumali ................_... 355 

Lubricator. Kink for the .. 31M 

Lubricator, Repairing the.,,.,*,...*,... 343 

Lumber Dog, Fondng a...................... 220 

M 

Machine Boxe#. How fo Make Glos* Sleeve* 

-...... . m 
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Machinery, German Mctbml of Cleaning...... S4T 

Magneto Armuture* How to Wind . 306 
Magnet Wlret, Percinuige of C‘>ttuii, by 
Weight, on 21*4 

Mahognuy, Improving Color of .. 3.73 

Marble, To Clean. . . .. 344 

Marble, To Heiuovo Stains from.. 341 

Marble, Wax Varnlati for, .................. 390 

Marquetry 'WcmhI Stains:qji) 
Marsh, Laying a Drain Aero**............. 329 

Mast Baud, How to Make a Four-Eye. . , .,, 3fi6 
Matches for Cutting Gage Glasses. 256 

Mercury, Collecting Spilled .................. S3l 

Metal Bars, To Estimate Weight of.226 

Metal, Hot, PoU«h for. .. 286 

Metal Joints. Cement for ..... 246 

Metal, Sheet, Hand Punch for.........,,,., 221 

Metal, Steel-Bliie Enamel fur Any.,...,..,. 220 

Metal Wheel, How to Respobe. .... . .. 221 

Meta I W^'ork, Compnases for... 346 

Metric Conversion Table, Ready Reference. ,, 35.3 

Mill, Home-Made TV heat Heater for . 270 

Mill, W'heat Dump for Custom.321 
Millers, Tfjol Box for. 286 

Mil ror* Use* a Pocket. .. * ,, 361 

Mold, Skiu'Drying, Hot Blast Stove for, ,,,., 2it2 
Mold*, Brass, iron for,232 

Mortar, Proportion* for.. . H26 

Motorcycle for Shop Power. .. S80 

Motorcycle* for Shop Power, Use of_. ....... 345 

Motor, Running the Ldithe with a.,...,...,. 222 

Motor, Simple Way of Keverslug. *.. 376 

Motor, Single CjHader, How to Wind....,.,, 259 
Motor, To Protect from Dust.353 
Muriatic Acid, Use of In Coppering Steel or 
Iron .. 2S0 


i*r 

Nat! Puucb and Screwdriver, Home-Made...* 271 
Nnlhi. Driving ami Holding Power of Cot unil 


Wire .. .. . . . 376 

Nalls Required for Lntblng. ... .323 

Negative, How to Remove Film from Spoiled. 351 
Negative, To Reduce High Light In...,....., 234 

Nut»i Slx*Slded, How to Make,... . . 223 

Nnt*. Split, In Drivlug Threaded Work.308 

O 

Oak, Aging with Ammonia Fumes.346 

Oak, To Age ..... 406 

Offset File Handle, Substitute for,.,,.....,, 201 
Oil Barrel, An Easy Way to Empty,.-...,... 346 

On-Barrel, Emptying an... . 225 

Oil, Boiled, for S£t«c Paint lag.,.,.. 326 

Oil Cement for Porcelain...., .. 2®S 

Oil, Crude, Heating Tires wUh. ............. 388 

Oil. Furniture .. 3,31 

Oiler. Home-Made Crossbesdl Pin....*....,,. .390 

Oil Separator, Simple . 331 

Oil Skins or Slickers, Chinese Methncl of Mak¬ 
ing . 3a5 

Oil that Cold Will Not Affect. . . 333 

on, To Keep Out of Boiler* and Feed-Water 

Heater* . .363 

Oil or WbeUtonea, Brewing..,..,. . 227 




packing for a Steam Chest, Good.. 366 

Packing, Home-Made MetaiUe.... 361 

Packing, Pork Rlmls for, ... 212 

Packing Ring*, Care of .... *..,,.. . ,. . ,. 315 

Packing Rings, Bprlnginf Over Ptuton. .* 2.8P 

Painted Paper for Steel. ... ♦ 384 

Painters. Chemical Formula Table for,216 
Painting, Fresco, Lesson In .4. 374 

Paluting Zinc, Boiled Oil for,.,,...,.,... 326 

Paint Cemeut Floors, How to. *44,,* . 388 

Paint, Dark Green for Vehlcl* Gear __ 332 

Paint for Hough Wall - 

Paint f bv Bittern's . * . .. . * - * 


Paint, tov 

Pnlvit Iron, TAtic 
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Palut Kettles, How to Clean. 

Paint Mixer, Pucumatlc, How to Make. 

Paint, Preparing Tin Roofs for. 

Paint, Remedy for "Tacky”. 

Palut, Sand the Second Coat. 

Paint Shops, An Adjustable Horse for. 

Paint, Straining. 

Paint, Substitute for Purple Lake. 

Paint, To Make Adhere to Galvanized Iron. 

Paint, To Make Casein Cold Water. 

Palut, To Make Stick to Tinware. 

Paint, To Make Tin Roofs Hold. 

Paint, W’lne Color for Vehicles. 

Paints for Stacks and Boiler Fronts, Some 

Good . 

Paints, Heat-Resisting . 

Paints, Roodng, Made of Gas Tar. 

Paints, Zinc, Thinning. 

Paper, How to Split. 

Paper, Painted, for Steel. 

Paper, to Fireproof. 

Paper, Tracing, How to Make. 

Paper, Tracing, Preparing. 

Paste for Wood. 

Paste, Good Fluid. 

Paste, Labeling, for Tin. 

Paste that Will Not Sour..,. 

Pactem Shop Conveniences. 

Pattern W^ork, Casting Aluminum for. 

Pearl, To Fix to Glass. 

Ren, Ruling, How to Hold. 

Pickling Cast Iron, Hydrofluoric Acid vs. Sul¬ 
phuric Acid for. 

Pin, To Cool Hot. 

Pipe and Shafting, Machine for Straightening 

Pipe, Babbitting Ladl<^ Made of. 

Pipe-Bending Device . 

Pipe-Bending Device, An Adjustable. 

Pipe Clamp that Will Not Crush or Mar Pipe 

Pipe-Cleaning Machine . 

Pipe Die, How to Sturt. 

Pipe Hacksaw Frame. 

Pipe, How to Tell Steel from Iron. 

Pipe, Iron, Cement for Closing Leaks in. 

Pipe, Iron, Cement for Leaks in. 

Pipe Joints, Tight, Cement for. 

Pipe, Lead, Weight of. 

Pipe-Line, An Air-Bound. 

Pipe, Long, To Carry on a Delivery Wagon.. 

Pipe Problems Solved, Some. 

Pipe, Rusty, Method of Cleaning. 

Pipo, Sti-ani, Grade the. 

I’lp< j!«, Tools and Devices for Ben<ling. 

Pipes, Water, Method of I*rote<*tlug from 

Fre‘"zliig . 

Pipi- Wn*nch, Substitute for. 

IMpe, Wrought-Irun. Useful Artb’hs Maile of 

Pipes, Ceim-nt for Steam. 

Pipes, Ch'.'iiiing l.Moggotl. 

PijK'S, Thawing Underground Frozoii Water 


249 

211 

239 

272 

212 

211 

399 

312 

364 

309 

239 

352 

279 

358 

33G 

314 

329 

tm 

2T1 

348 

321 

:m 

236 

212 

210 

308 

;{85 

316 

210 


274 

;uo 

2:J4 

245 

210 

376 

226 

275 
330 
243 
382 
28.3 
3,^3 
403 

2.W 
221 
3J)8 
28:{ 
2t57 
25! > 
2.30 


258 

201 

382 

.386 

282 


Sendee 


Piping and Stoam Domes, Insulating with 

Hair Felt . 

Piston, Area of . 

Idston Rings . 

Pl‘!ton, Springing Pa<*klng Rings Ov<-r. 

Planer, Kink for the. 

Planer, iN.rlable Kle<-trie. 

PIa»ier VN<'. Ilolillng Down Wt)rk in. 

I’laster of Paris. To Harden Qui<-kly. 

Plaster Wall. Size for. 

Platinum Prodjn-t for 1003. 

Plumbers, Portable Work Boiicb for. 

Pole, How to Sustain on Roek. 

Poles of a Dynamo, North aud South, To 

Find . 

PfiJe.s of n Genera for. Use of Compass \i\ 

Lffcatlnir . 

Pusb-Guyiag Telephone. 


.%6 


3.30 

3fk3 

201 

230 

;in5 

.3113 

.341 

278 

226 

270 

305 

358 


Poles, Setting In Soft Qronnd...SI 

Pollah for Hot Metal. 

Pollzh, Recipe for French.n 

Polizh, To Give Wood an Eggahell.SI 

Poliahlog Brass, Recipes for. 

Porcelain and Granite Ware, Mending. 

Porcelain, Oil Cement for.SI 

Pork Rinds for Pseking.St 

Post Auger, Home-Made.S8 

Posts, Fence, Bottom Upwards. 

Posts, How to Preserve. 

Power, Inspect the Shafting and Save.SI 

Power Required for Air Lift.IS 

Power, Shop, Motorcycle for.. 

Power Transmission, Hooks and.. 

Power Transmission Kink. 

Preserving Articles for Reference, 

Method of.H 

Press Stopping Device.S 

Pulley Blocks and Rings, How to Make.W 

Pulley, Loose, Substitute for.40 

Pulley, To Flatten a Crown.. JOI 

Pulley. Wood Spilt, Safe Bushing fqr.91 

Pump Pipes, Jacks for Holding and Lifting.. 91 

Pump, Pltcrher, Thawing.98 

Pump-Rod Fishing Device.98 

Pump-Valve Seat, Method ot Removl^ 

Broken .Ml 

Pumps, Apparatus f ir Thawing Out.2B 

Pumps, Wrench for Removing Valves from.. 39 
PiiiK-h, Center, To Find Center of Shaft With¬ 
out .23 

Punch, Hand, for Sheet Metal.221 

Punch, Home-Made Null.271 

Punch, Piercing, of Piano Wire.225 

Punches, Prick, Interchangeable Scrlber 

Points for.229 

Push-Gnylug Telephone Poles.2«I 

Putty, How to Remove from Old Sasliea.388 

Putty, To Soften Dried...220 

R 

Rack for Hose, Swinglrg.888 

Rack for Kitchen UttMisil Covers.218 

Rail Grip, Another Safe.251 

R.aiIroad Ties, How to Pile.39 

Ram, Hydraulic, How Works.S38 

Range Boilers, Storing .238 

Rasps aud Files, How to Recut Old.S31 

Ratchet Drill, Handy.298 

Ri'ainer, Handy Burr.227 

Redui-Ing Valve, How to Make.344 

Res puke Metal Wheel, How to.21 

Ring, How to Fasten to a Roi>o.225 

Ring. Improved Method of Fastening a Rope 

to .407 

Ring, Simple Way to Fasten a Rope to.8M 

Ring Wiring aud Distribution.272 

Rings and Pulley Blocks, How to Make. ...390 

Rings, Collector, Device for Truing.293 

Rivets, Device for Removing Broken.873 

Roek, Huw to Sustain a Pole on.358 

Roof, Copper, I.aying n.287 

Ruoflng, Zhie, Advantages of.227 

Rope. How to Fasten to a Ring.225 

Rope. Improv(‘d Method of Fastening to a 

rtbig .407 

Rope, Simple Way to Fasten to a Ring.894 

Rope Swab for Engine Room.209 

Rope Swivel for a Well Driller.278 

Rubber Articles, Good Methtsl of Repairing.. 296 

Ruling Pen, How to Hold. 

Rusty Pipe, Method of Cleaning.267 


339 


228 


Sandpaper, Another Method of Using.... 

Sandpaper, Proper Method of Using.. 

Method oC Cat 

Wutt .. 

Sav, How to -- 
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Saw, How to Make a FIne-Tootbed.325 

Saw, Make Fit tbe Work.256 

Saw Wheels. Iron Band, Putting Rubber 

Tlrea on .325 

San-H, Band, and How Thoj Are Made.... 332 

Sawdust, How to Burn.253 

Sawmill. Another Electric Circular. 288 

Sawmill Plant, Fuel Economizer for.404 

Scaffold Bracket for a Ladder.266 

Scaffold Bracket, Hand; 223 

Scaffold Bracket, How to Make a Portable.. 883 

Scalds or Bums, First Things to do in Casa 

of .340 

Screwdriver and Nall Punch, Home-Made.... 271 

Screwdriver for Set Screws.805 

Screwdriver, How to Make a Good.375 

Screws, Blue or Antique Copper, How to 

Make .844 

Screws, Tray for Holding.366 

Scratch, The Dangere of a.370 

Scrlber Points for Frick Punches. Interchange¬ 
able .229 

Section Ruling, Device for.307 

Set Screw Points .332 

Set Screws, Screwdriver for.805 

Sewing-Machine, New .286 

Shade of Electric Light.224 

Shaft, To Find Center of Without Center 

Punch .285 

Shafting, Inspect it and Save Power.870 

Shafting, How to Straighten.329 

Shafts and Valve Stems, Removing Keys 

from.276 

Shafts Having Large Hole in the Center. 

Forging Hollow . 317 

Shafts, Key for.284 

Shafu, Removing Old Gear Wheels from.345 

Sharpening Digging Bars, .280 

Sheam for Cutting Tin, Cheap.262 

Shellac. To Bleach. . 841 

Ships' Bo tornn. Paint for.,367 

Shocking Mftchine, Another.307 

Shop Power. Use of Motorcycle for.845 

Shorts and Qrounda. To Detect.267 

Show Window To Make Fountain.215 

Sickle Bars. Best Method of Removing 

KDives from . 319 

Signs, Cheap Paint for Rough Wall.225 

Signs, Gaslight Flnah, for Show Windows... 206 

Signs. Perforated Night.382 

Silver, Hard Solder for.,387 

SIstc for plaster Wall .226 

SiscB, 01 and Water.,397 

Slate Switchboards, To Clean When Burned.. 401 

Sled Brake. How to Make..396 

Sled for Moving Lawn Sprinkler.248 

Slickers or Oil Skins, Cblnose Method of Mak¬ 
ing ..396 

Sockets, Waterproof Electric Light.244 

Solder Agate Ware, To.409 

Solder Faucets on Copper Kettles, To.200 

Solder for Alumlntim.228 

Solder for Silver, Hard.8,37 

Solder, Wire .205 

Soldering Aluminum.401 

Soldering Cast Iron.821 

Soldering Iron. How to Make a Self-Heating. 861 
Soldering Iron, Making Out of Scrap Sheet 

Copper .301 

Solid Eye, Several Methods of Making. 211 

Spark Plug for a Small Gas Engine, How to 

Make.287 

Speeds for Gray-Iron Flywheels, Safe.314 

Spike Puller, Good .837 

Splmteni. Bccaming Out.221 

Spring Head, Making a.252 

Spring Loop, Bending a .210 

Sl^ng, Spiral, How to RepMir .306 

SiHag Steel, To Temper .. 


Springs, Another Device for Winding....... 821 

Springs, Coll, Simple Method of Winding.... 280 

Springs, Cull, Simple Rig for Winding.860 

Springs, Tempering Stout.878 

Sprinkler Lawn. Sled for Moving.248 

Spruce, To Finish.332 

Spuds, Taking Out of Boilers.310 

Square, Care of.893 

.Square, Cylindrical, How to Make and Use.. 255 

Square, Steel, Dividing Circles by.326 

Stack, Getting a Block and Tackle to the Top 

of a Steel.364 

Stack, Raising the.322 

Stacks and Boiler Fronts, Some Good Paints 

for . 270 

Stain, Imitation Mahogati;.303 

Stains, Marquetry Wood . 360 

Stains, To Remove from Marble.341 

Stakes, Driving by Compreaseu Air.287 

Staple Puller, Good 236 

Staples, Tool for Pulling. .301 

Star, To Cut a Five-Pointed.897 

Stars, Five-Pointed, Drawing..244 

Steam Blast as a Protection for tbe Bridge 

Wall .877 

Sttam Chest, Goo<l Packing for a.866 

Steam Domes and Piping, Insulating w'lth 

Hair Pelt .339 

Steam. Economical Method of Getting up in 

Extra Boiler . 281 

Steam Gauge Alarm, To Make.247 

Steam Hammer Frame, Bracing a.310 

Steam Pipe, Grade (he..259 

Steam Plant. How to Makt> a Whistle for.... 220 

Steam Turbine, How Operates..342 

Steam Whistle, Home-Made.261 

Steel, Burn How 0 Hevlve.238 

Steel, Electrolytic Process for Etching.367 

Steel, Etching on.344 

Steel, Llqnld for Etching on.359 

Steel, Painted Paper for.384 

Steel, Preparing Borax for Use In Welding.. 346 

Steel, Punching Structural for Loi^omotlve 

Tenders .354 

Steel, Spring. To Temper.339 

Steel, Thin, To Cut Without T<*nipcring.... 246 

Stencil Holder, Convenient.270 

Stock Cart. How to Build.293 

Stone Cutters and Other Craftsmen, Lighting 

Device for 309 

Stone, Removing Efflloreflecncc from Artificial 278 

Slone Required for Wall .327 

Storage Battery How to Make a Small.357 

Storing Range Boilers.238 

Stove, Hot Blaet, fnr Skin-Drying Mold.... 232 

Straighten Shafting, How' to.329 

Straightening Pipe and Shafting. Machine for 2.34 

Straightening Wire in the Lathe.244 

Strainer for an Air Pump.236 

Sulphuric Acid vs. Hydrofluoric A(4(1 for 

Pickling Cast Iron.274 

Swab Rope, for Engine Room. 2<'K) 

SwagC'Shflper Substitut(» for a.349 

Sw’ltchlKiftnl^, Slate. To Clt*aii When Burned. 401 
S-Wrcnch, How to Make au.251 

T 

Table for Spacing Holes In Clrclea..319 

Table of Klkm'att-Hour Costs. 35<; 

Table, Ready Hcferenco Metric Conversion... 35,3 
Tackle. Raising a Heavy TliiilM*r Without... .336 

Tank, Safety Fite Bucket,.33,3 

Tanks for Pickling Coat Iron.357 

Tap Wrench, Simple. .249 

Telegraphy, Wireless. « Everyday Use.242 

Telephono Alarm, Automatic Fire and Burg- 
la . 


Telephone 

Trtephoue PiAea, . 

Tq\epViOii« To <28.. 
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Tolephono dirt's, Turuiuv Curuern with..‘{75 

Tel«phuu«‘M, Butteo Bruuuuilxrr for.:J4:{ 

TclephitiifN, Gong CuuiioctiuUH fur.-loT 

Telepbuui'tf. lutcrcoiuiuunlL'utluK. liiMuliluK- >41 

TolciiliuUL's, Vltdble Hlguals fur.::15 

TouiiKM'ature Alarm ..'{UG 

Tempering;, To Cut Tliiu ISti.vl Without.245 

Tempering SCJUt Springs..‘{Tg 

Temper Spring Steel, How tu. 

Tenons, Boring on Wagon Spokes.2UG 

Thawing a Pitcher Pump. ’Mb 

Thawing Frozen Ground with Lime.24G 

Thawing Out Pumps, Apparatus for. 

Thawing Underground Frozen Water Service 

Pipes ..WlS 

Threaded Work, Split Nuts lu Driving.3U8 

Threading an Ell.<‘{55 

Thermometer, Repairing ..*‘{05 

Ties, How to Pile Railroad..‘{b? 

Timber. Raising Heavy Without Tuekh-..'WO 

Time Alarm, How to Make.:i:{l 

Tin, Cheap Shears for Cutting.202 

Tin, How to Letlep on. •iM 

Tin, Labeling Paste for.>1^ 

Tinning Roofs, Linseed Oil ns Flux in.271 

Tin Roofs, Pri'paring for Pnlut.211 

Tin Roofs, To Make Hold Paint. ’SH) 

Tinware. To Make Paint Stick to. 

Tire Pump for Autos, Autoiuutle..'127 

Tires, Heating with Crude Oil.:!S8 

Tires. Rubber, Putting on iron Hand Saw 

Wheels .•525 

Tons of Huy. To Find Number of. 

Tool Box for Millers.280 

Torch, Home-Made Gasoline.2G7 

Tracing Paper, How to Make..'{48 

Tracing Piipcr. Preimrlng.i{21 

Tracings, Huw to Clean.210 

Tray for Holding Screws..'{00 

Trees, Drains Among. 242 

Trees, Insulating Win's from. 

Trees, Susitonding Wires to. ^{“0 

Triangle, how to Make a.i{2fl 

Trouble Alarm IMnu, Wants. 224 

Turbine. StCHin. How Operates. :{42 

Turpentine, To Test. 201 

Turpentine. To Test Piirlty of.•'•lb 

Turret Lathe. Boring on the.252 

Twist Drill, Lengthening with Paper..*{18 

Twist Drills, Abuse of. :{,''i2 


Vacuum Gauges. Device for Testing.IWO 

Vneuuui, Measurement of..'{•'{n 

Valve, Disk. Repairing. MJO 

Valve Opening and Closing Device.2l» 

Valve. Redneiiig. How t«‘ Make.H44 

Valve Sti-ms and Shafts. Removing Keys from 270 
Valve, To Find the Number of Tunis it is 

Open . 40,1 

Valves, Wn'iieh for Removing fnmi Pumps.. 

Varnish, Flexllde .258 

Viirnisli for Balloons. Flexible.?iC7 

Varnish for Iniii.•‘{•'17 

Varnish for Marble, Wax.J{l*b 

Varnish Precepts . 24:{ 

Varnish Stains. Removing..'{^7 

Varnish. Thinning .277 

Via graph and How It Works.210 

Vise, Made of a Door.-'{JiO 

Vise, Shaper and Planer, Holding Down Work 
ill . 

W 

W igoii T-c.'nle<l with S.iW/ Lbs, of Miiehinei-y. 

Repairing . 2f>7 

Wuffon Spokofi, Boring Tenons on.‘-2W 

Wntron irhoe/s. Why Dished. 

Walnut, FilJrr for .. 


Washer, Improving An. 

Waaher Made of a Key. 

Waste. Washing. 

Water Fwd, An Emergeuey. 

Water for Shower Bath or Waali 

Warming . 

Water Heater, Home-Made. 

Water, Heating Iron in Cold. 

Water, Hot for Office Use.. 

Water, How to Filter from Gasoline. 

Water, How to Heat Large Bodies of. 

Water Jacket, Repairing a Cracked. 

Water, Pounds In Column. 

Water Supply System for the Kitchen.... 

Water, To Prevent from Freezing.. 

Water Wheel, How to Build a Cheap. 

Water Wheel, How to Build an Overshot.... 

Wax Finish for Floors.. 

Wax, Grafting. How to Make.. 

Wax Varnish for Marble. 

Wedge for Hummer and Tool Handles. 

Wedges, Good Method of Saw*ing. 

Weight ol Wrought Iron and Other Metal 

Bars, To Estimate. 

Welghis, Heavy. Moving In the Mountains.... 
Welding Steel, Preparing Borax for Use In.. 

Well Driller. Rope Swivel for. 

Wells, Fishing Tools for Use In Deep. 

Wheat Dump for Custom Mill. 

Wheat Heater for a Mill, Home-Made. 

Wheels, Car, Grinding at Slow Speed.. 

Wheels, Flanged . 

Wheels, iron Band Saw. Putting Rabtei 

Tires on . 

Whtels, Metal. How to Respoke. 

Wheels, Wagon. Why Dished. 

Whetstones, Oil or. Dressing. 

Whistle for a Steam I’lant, How to Make! . . 

Whistle, “Squenky,” How to Remedy_ 

Whistle, Steam, Home-Made. 

White washer. Ah .!!!!! 

Whil«'wu.«-h, I.line. How to Make.!!!!!! 

Whitewash, To Soften Old. 

Wind Prcssuri' . 

Window Jack, Ht»w to Make a. 

Window Pane, To Render Obscure . 

Window Shades. How to Square. 

Wimlows. To Itemove Frost from. 

Windows, Show, Gaslight Flash Signs for 
Windows, Show, How to Prevent Moisture i 
Windows. Show. To Keep from Sweating 

Wire Solder .*.' 

Wlre-Splkiug Tool, Handy. 

Wire. Straightening in the Lathe. 

Wires, lusulatliig from Trees.| 

Wires. Line, Method of Attaching to Rock. 

Wires, SusiM'uding to Trees.] 

Wires, Telephone, Turning Coruers with... 

Wireless Telegri’phy In Everyday Uae. 

WtHHl, Black Enamel for. 

Wood Fuel. Bridge Wall for..'I 

Wood Gutters. Device for Cutting. 

Wood. To GIvi* an Eggshell Polish. 

Woml, To Ri'inove Greask' Spot on. 

W<»od Vessels. Cement for. 

Work BeiH'h for Plumbers. Portable. 

Work Ih'iiohes. Linoleum Covers for. 

Wreni'li for Removing Valves from Pumps. 

Wroni'h. Pipe, Substitute for. 

Wrem li, Simple Tap. 

Wreneli. Stlllson, How to Harden. 

Wrist-IMn Hole. Jig for Boring In Gasolli 
Piston . 


Zliie, Aeld-Proof Ink for. 

Zlne. Iron and Galvanized Iron. How to 

VAue 1-aVtvUu?:, Boiled OH for. 

7A\\e ... 

7A\\*' WovA\\\^, Ckl.. 


ifskiis B 






























































































































SPLITDORF LABORATORY 

4C»TJI»USH£I» 1«««r 

The SpIH^orl L^boratorf comprise* tlic latest methods and beat Impfoved michfaefy with the one 
Idea of prodocloi: the finest irofkmaiiihi|u 

We make a w^ialtr of MECHAMCAL ENGlNEERINGp ELECTRICAL ENGDSIEERINO 
and MODEL MA^NO and ftiaranke that RESULTS will be satlafactoty, 

OUR SMOPS—both Electrical and Mechanical—are equipped with every device needed to enhance 
the QUALITYi and by tihcMVljigof timCp matefial and labofi cheapen the coati 

It IS OUR EUS^'IHSS to develop Mechanical ideas. Electrical inventloni and Eoflnecrhig pkns 
of bi^ character Oat ^peHmental Department stands ready at any time to assist you In these llne& 
write m and we wiE give your interests our best altentloa. Address Engineerinf Departmentt 


SPUTDORF LABORATORY 


17-27 VANDEWATBR STREET 


NEW YORK, N. Y. 




The 1907 Edition 

OF 

SHOP NOTES 


Will be Volume III in the 
Series and will contain not less || 
than r.28 pages of entirely new jj 
matter. None of the articles 
found in Volume I and Vol¬ 
ume II will appear in the 1907 
edition. Price 50 cents post¬ 
paid. Ready for delivery Dec¬ 
ember loth, 1906. 




USE GOOD TOOLS 

AXD MARE YOUR WORK EAST 

TME"aPECLAL"sAWi 



Our Stvr S«ti will do ihcir work right every 
tune, and you don’t have to be in expert to 
usethtr^ any apprentice can set a saw with one* 



Our Nail Puller will outlsit ievml of 
the old iashioned kind* tnd will pull 
more nalfi with half the Isbor than my one 
on the matketi it you like to make your work 
easy* Write lor catalogue. 

CHAS. MORRILL 

B^wASf C]i»mls«va, • ITORff 

-If 


MECHANICAL LINE 


PARTIES HAVING GOOD PATENTS IN S 

HOT-BUST i 

I 

dr ieelrlng to f ecurt backing to get their p&tints Uiued ird hive their devicet minufactured, f 
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WHY NOT BUY at WHOLESALE PRICES? 

/^UR New ?00-|>a4e Catalogue gives prices» 
descriptions and illustratioas of over SD,000 
labor-savingi mooey-Sdving ortlcki for the shop^ 
home and farm. 

It contains a larger variety of Mechanics* Tools 
of afl kinds at lower prices than heretofore shown 
in any catalogue ever published* 

No mechioio ihould be wllhont tfaii UP*TO*DATE BUY¬ 
ERS* GUIDE. OppoiUe esoh article in the cslaloine lathe low 

K rice at which we tell it; the loweat price at which it can be 
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We sell Reliable Goods only 

Buy of us and save money on everything. Best 
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Freight and Express Rates, and a Square Deal 
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SHOP NOTES 


TO FLATTEN AND SHAPE 
RAWHIDE 


Warm two metal plates a little warmer 
than is comfortable to hold; put the raw- 
hide between them and press solid in a 



vise, leaving all there till the plates are 
cool. Be careful not to heat the plates hot 
enough to burn the hide.—Contributed by J. 
H. Jerome, Brighton, Mass. 


HOW TO MAKE A SMALL ACET- 
YLENE QAS GENERATOR 



To make this machine the materials re¬ 
quired are two tin cans, one of a size to fit 
Into the other, a smaller can and an ac¬ 
etylene gas burner. 

Solder the gas burner, A, to the smaller 
of the two large cans, B. Punch the smallest 
can, C, full of holes and fill it with carbide 
and fasten it to 
the under side of 
can B. Partially 
fill can D with 
water and place 
can B with its at¬ 
tached apparatus 
in can D, as shown 
in the illustration. 

Wait a moment, 
then touch a light¬ 
ed match to the 
burner. If too much 
gas is generated 
the carbide is au¬ 
tomatically lifted 
out of the water, 
as shown, and the 


generation of gas ceases until more is 
needed.—Contributed by Fred Crawford 
Curry, Brockvllle, Ontario, Canada. 


FRAME FOR HOLDING MILK CANS 
WHILE SOLDERING 


In a shop where soldering milk cans 
forms an important item of repair work 
the frame shown in the illustration will be 
found convenient. Placed on this frame a 
40-qt. milk can can be rotated freely so that 
the seams in the breast of the can may be 



Frame for Holding Milk Cans While Soldering 


quickly and easily soldered. The frame 
may be held in the lap of the operator, if 
it is more convenient. To solder the bot¬ 
tom seam, an arm is fastened to the frame, 
so as to support the bottom of tne can 
when inclined for this soldering, says the 
Metal Worker, and the frame is then taken 
in the lap of the operator, who turns the 
can and at the same time solders the seam. 
The construction of the frame is shown in 
the illustration. 


To renovate varnished work make a pol¬ 
ish of 1 qt. good vinegar, 2 oz. butter of 
antimony, 2 oz. alcohol and 1 qt. oil. Shaae 
well before using. 


For oil gilding make an oil size of calcined 
red ocher ground with the best and oldest 
oil. Add oil of turpentine to 
freely wXieii reafiej \.o 
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QUICK BOILER MOVINQ 


An engineer was given from Sunday 
morning until the following Wednesday at 
2 p. m. to connect up some new boilers 
that had Just been installed, and break the 
connections of the old boilers and move 
them from the plant to the cars on which 
they were to be shipped. He tells in the 
Engineer’s Review how he did it with the 
help of but two white men and a gang of 
southern negroes. He says: 

When the order came, I completed my 
measurements for connecting the new boil¬ 
ers to the engine and piping system and 
sftarting up the shop, cut and fitted the two 
6-in. and one 4-ln. connections that were 
necessary. Getting in some more men these 



Skid for Moving Boilers 


were erected in place that night and the old 
boiler connections broken and plugged. 

The next morning the fronts and stays 
were taken off and the boilers stripped. A 
crib work of blocks was then placed under 
each end of the boilers, and with jacks they 
were raise<l cl(‘ar of the settings and secure¬ 
ly blocked. A gang of men then pulled down 
the brick setting. Meanwhile I had the car¬ 
penter get out some skids of 6 by 8-iu. tim¬ 
ber, as shown in the sketch. As soon as one 
of the boilers was clear enough to work 
on, it was lowered down onto a skid. While 
this work was going on, I had a hole made 
in the boiler room wall large enough for the 
boiler to pass out. and by the time I had 


boiler was on a car, with all the fittings, 
securely braced and ready for moving. 

In the meantime the other setting had 
been removed and the rubbish cleared away 
so we had a clean sweep at the other boiler, 
and Wednesday morning at 7:40 o’clock 
everything was ready for the freight. This 
Job might have been accomplished more 
quickly if we had had better facilities and 
competent help. 


BEST ANTI-PREEZINQ SOLUTION 


The best anti-freezing solution for the use 
of motorists is prepared by the following 
recipe: 

Mix and filter iV* lb. pure calcium chloride 
and a gallon of warm w^ater and put the 
solution In the radiator or tank. Replace 
evaporation with clean water, says the 
Motor Age, and leakage with solution. 
Pure calcium chloride retails at about 8 
cents per pound, or can be procured from 
any wholesale drug store at 5 cents. 


A ROPE PIPE WRENCH 


A rope pipe wrench which may be ope. 
rated by one man is shown in Fig. 1. The 
rope is wrapped on the pipe and toggle as 
shown, then, holding the ends of the rope 
in one hand, the operator pulls the toggle 
with the other. In operating the device 
shown in Fig. 2, which is used for heavier 
work, one man is required to hold the rope 
(Mids and another to handle the toggle. This 
device, says American Machinist, is called 
a Spanish windlass, and is used by seafar¬ 
ing folk. 

A method of grinding a pulley on a shaft, 
or grinding a shaft in the lK)xes, is shown 
in Fig. 3. The ends of the rope are pulled 





the track ready the first boiler was on the 
rolls. Hitching the blocks to the skid we 
.soon had the boiler walking out In great 
shape. Tuesday morning at 10 o’clock IbVa 


alternately. The hand-rails of marine en¬ 
gines are polished by wrapping them with 
emery cloth 'which is worked by a piece 
ot epuu yam Instead of rope, as in Fig: R 
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NEGATIVE NUMBERING DEVICE 


Tbe Drgfitlre’tiuxDbertng' or marking tie- 
shown tn the lilostration is very simple 
in cons tract Jon and will ^ve time for the 
photographer using It. 

To make tbe deTlce prepare a brass strip 
by cutting Into its face the inreited num¬ 
bers 0 to 9 and screw the strip to the edge 
of a printing frame. Then construct a 
atual) pantograph of light ash strips and 
brass screw eyes. 

To number a negative pnt the plate, with 
its dull side oatf into the frame and pick 
QUt the correct figures on the brass strip 
and transfer them neatly to the negative 
by holding the wooden block to w'blch the 
pantograph Ls attached lightly against the 



Tool for Nutfiberlog NegstiveA 


friime with the right hand and tracing tbe 
figures with the left. Slip the wooden block 
backward or forward to get the right spac¬ 
ing* 

Keep tbe tool with the printing frame In 
n drawer of its own, says a correspondent of 
the AtnerU'an Machinist so that no time Is 
lost in preparing or assembling the parts. 


WATERPROOF POLISH FOR WOOD 


Put Into a stopped bottle 1 pt, alcohol, 2 
ox, gum benxoliii % os, gum sandarac and 
% ox, gnm anlme. Put the bottle in a sand- 
bath or In hot water till the solids are dis* 
aolred*. then strain the solution and add % 
git) best clear poppy oil. Shake well and 
tbe polish Is ready for use. 


TO TEST THE CAPACITY OF AR¬ 
TESIAN WELLS 


Where a weir cannot be built, the follow¬ 
ing test of the capacity of an artesian well 
Is recommended by a correspondent of the 
Crane Valve. 

Lay about 40 ft of 104n, pipe, with a 90 
deg. elbow looking up from its outer end, 



T«.9tlag Ihe Capacity of an ArtcfllSA Well 


horizontally from the well. Tap the pipe 
near the well and attach a small force 
pump. Let this pump draw from a bucket 
a solution of red aniline dye. One stroke 
of the pump will force about 4 oz, of the 
red dye Into the water passing tbrough the 
pipe. When this stroke of the pump strikes, 
start a atop watch, and when the colored 
water shows at the elbow, stop the watch. 
Thus the exact time taken to travel the 
length of the pipe may he ascertained, and 
with this time and the capacity of tbe given 
size of pipe the amount of water passiag 
per tnlnute may be figured. This teat will 
come within three-fourths of one per cent 
of being absolutely correct 


CALIPERS MADE OF PINCERS 


To make a pair of calipers of a pair of 
pincers, heat both bandies of the pincers 
so that they will bend to meet at the ends 



rUady C«Jlper* 


easily. Then file the tips of the bent ban¬ 
dies to a point. This makes a very handy 
tool—Contributed by Jack AYener, 2247 F 
Bt„ Los Angeles, Cal, 


ClfAD MAXITC ITAD IClAl^ A book for men of everr eralL Coo* 
3lllllr mi 11L3 rUA IVUll taim 228 Ra^cft 667 artkka m4 wta 

500 illtistratfont* AU new kinkit Price SO ceat&i 
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AUTOMATIC ELECTRIC INDICATOR OF WATER LEVEL 

IN DISTANT DITCH 

I am in charge of an electric generating the ditch la 6 ft deep. The diagram will 
plant which ordinarily operates with water- make the constmction readily understood. 
I>ower. The water is brought in an ooen There should a^way8 be one of the six 
ditch to within 300 ft of the station, where lights burning, and when two bum it ii^i- 
a waste gate is placed. From there the cates a 6>in. level. For example, when 
water is carried in a pipe. In order to carry lamps 5 and 6 are burning there would, be 
the proper load without using too much SH ft of water In the ditch. If No. 6 
water, it is necessary for me to know the goes out there is only 5 ft of water; if 
depth of water in the ditch at all times. No. 4 and Xo. 6 light there is 4^ ft of 
I am running a 90 kw. alternator in mol- water, and so on. 

tiple with another set of alternators 10 The contact points, 1, 2, 3, 4, 5 and 6, are 
miles away. Both plants ore short of water placed on a wood block 14 in. x 14 in. x 1 in. 


/vrff 



Details of the Indicator 


at tiin(‘8 niul then It Is necessary to use The wooden lever is 6 ft. long, with the 

steam when the load is at the maximuiii. negative wire connected to the contact 

1 can usually hoUl the load during the day. point on the lever with a flexible wire long 

My plant has a 6-iiiiIe ditch and the other enough to allow for travel over the six 

a 1-mlle ditch. Both ditches cause a great contacts. At the other end of the lever is 

deal of trouble in stormy weather. a float which I made of a block of wood 

The lOO-yd. trip in the dark to get the 8 in. x 8 in. x 10 in. At the station a posi- 

water level w’as a great annoyance; even tive bus bar connects to the six lamps, 
in the day time it took time, so I studied from each of which leads a wire to the 

out the following plan to indicate the contact block, where connection is m ad e 

water. It is so simple any electrician can to its corresponding contact number. I 

Install one, and It has worked to my entire used No. 16 wire for the outdoor Eme 

aatlafSactJoD Uy Indicator uses aix \ampe»iA aboul ft. was required. For the lu 
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Blgnals I used 8-cp. 110-v. lamps. By plac¬ 
ing the contact points at nearer or farther 
intervals the device may be made to indi¬ 
cate changes in 3-in. levels, or 1 ft, but 
for my purpose the 6-in. change in level is 
sufficiently exact—Contributed by Lee R. 
Clarke, R. R. No. 2, Bozeman, Mont 


EMERY WHEEL ARBOR 


An emery wheel arbor to rig on a lathe 
is shown in the sketch and is the device 
of M. C. Warnock, of Farmington, Ill. It 
consists of a flange coupling, C, in this 



Bmery Wheel Arbor 


case 3^ in. in diameter, and a length of 
piping. A coupling, B, is put on the tail 
stock end, into which is screwed a plug, A, 
for the center to hold. If the plug were 
inserted in the pipe without a coupling the 
threads would cut through, being threaded 
both inside and outside. A solid bar of iron 
may be substituted for the pipe. The flange 
may be trued in the lathe. 


If you want anything and don^t know 
where to get it, write Popular Mechanics. 
Information free 


AIR DRILLS PGR DRILUNO 
MARBLE 


To successfully drill marble with a pneu¬ 
matic drill, an ordinary twist drill is pre¬ 
pared as shown in the illustration. The 
twist is removed for a distance of about 
%-in. from the point and the face of the 



**The Drill is Ground Square** 

drill is ground square, which gives it the 
appearance of an ordinary screwdriver. 
When running light with this drill the speed 
should not exceed 70 revolutions per minute, 
and when pressure is placed on the machine 
and the drill begins to cut, reduce it to 30 
revolutions. In this way marble can be 
rapidly and economically drilled. 


METHOD OP TELEPHONE WIRING 


A method of wiring and connecting two 
short line battery call telephones is shown 
In the illustration. The chief feature of 
this method is that it permits the use of 
the ordinary two-contact push in place of 
the unreliable three-contact push generally 
made use of in this type of ’phone. Figures 
1 and 2 show the transmitters and receiv¬ 
ers In series with the battery when con¬ 
versation is going on. Figure 3 shows in¬ 
duction coll in series with transmitter and 
having a closed secondary through receiver. 
This kink is contributed by a reader. 




! 
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Plan of Wiring and Connecting Two 'Phone. 


Ho MgchsBic’g Lllirsry Is complete without Vcl. II. of Shop Notes—228 oaea&v 
erticlesi BOO Illustrations. Price SO cents* nnatsa^A. 
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HOW TO MAKE A PARALLEL RULE 
FOR THE DRAWING BOARD 


A very useful drawing device, which saves 
time and does f^rtter work than the T' 
s^iuare, as h}' its use it is impossible to get 
a line out of parallel tljrougb carelessness, 
was <^*onstrueted by C. D. Gilliert, St Johns- 
iiiirg. Vt, who tells bow to make the in¬ 
strument: 

Unless one Las a lathe the machine shop 
must 1>e frtillefl upon to make slv brass poI- 
leys, four sinirle and two double as shown 
in the drawing. Tbi.s is the only expense, 
assuming, of course, that the device Is to be 
used on a drawing t>oard one already has. 


op and down the board fTedy, hot leaving 
very little end plaj. Screw the pulleys on 
the board, as shown by the drawing, and if 
there are cleats on the board remove them 
and proceed to connect np. 

Beginning at Post 1 fasten the end of the 
line under the hexagon nut and bring It 
over the under side of Pnlley 2 (the board 
being in the position shown in the drawing, 
face down), then to the lower groove of 
Double Policy 3, to Double Pnlley 4, then 
over the upper side of Pnlley 7 and to Post 6. 
There It Is given one tnm aronnd the post 
between the two nots and starts back to 
Pulley 5, then to the upper groove in 4, 
crosses the other part of the string to 3, 



Tlio holo.q In tho pulleys arc drilled to fit 
(*aslly a 1-ln. round head screw*. Other ma¬ 
terials needed arc? a piece of hard w’ood, 
about V/j in. longer than the board, and 
Hiiltabh* for making the straight edge, as 
shown In Illustration, two brass binding 
liosls from the carbons of some discarded 
tlry batteries, and a few feet of good fish- 
lliie. 

To make, put one of the posts through the 
end of the straight edge, about Vj in. from 
om* cuid, eountcTslnklng it slightly, and 
McTew' tin* check nut up snug, and with one 
side of the hexagon nut square with the end 
of the ruh*r, so that it will slide easily 
along tho board. 

Tlieii lay the ruler on the board and put 

e other post so that the ruler wWl sMe 


next passes to 8, and back under the milled 
nut on Post 1.* Now if drawn snug all is 
ready for busines.s unless the ruler has been 
pulled out of square; if so, loosen the milled 
nut at Post 6 and slide the ruler along the 
string till correct. The line will stretch at 
first and have to be taken up, but will soon 
work all right. 

The cleats which were removed from the 
l>oard must now be notched to allow the 
strings to pass and replaced, when all la 
complete. If one has several boards, a 
frame may be made which will hold the 
largesft one, and the device attached to that, 
when one can readily change from one pleee 
of work to another by simply 
boards—often an advantage to a (P 
draughtsman. 
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IDEAL TOOTH OUTLINE FOR CIR. 
CULAR SAW 


A saw expert in the Woodworker gives 
a sketch of what he considers an ideal tootn 
outline for a circular saw. He says: 

Let us consider such a saw at work. Sup ■ 
pose the saw to be 24 in. diameter, with 



48 teeth, which makes the teeth practically 
i/^-in. space. Supposing this saw is mak¬ 
ing a 3-in. cut—that is, 3 in. of feed for 
one revolution. It is obvious that each 
tooth cuts a shaving 1/16 In. In thickness. 
If we could draw a circle 1/16-in. smaller 
than that of the saw, we should find that 
the saw is dull only outside of the line 
where the said circle crosses the face of the 
tooth (Fig. 1, a b). 

How shall we sharpen? This dull point is 
but a trifle over 1/16-in. long, but is prob¬ 
ably less than 1/124-in. deep. Consequent¬ 
ly, if we sharpen on the back, we must 
^nd or flle 1/16 off all along the periphery 



line, and as stated by another, the 
saw is %-in. ' smaller when we are 
done. On the other hand, if we grind or flle 
on the face of the tooth, we will have less 
than 1/124-in. to grind to obtain a sharp 
point, but we 8ha*n*t lose anything like 
In. in diameter. Considering the size of 


said saw, and the gauge as well, I think it 
obvious that such a saw will stand up and 
rip for a long time; and I may safely con¬ 
tend that every sembiance of a corner will 
be gone when it comes up to the file room. 
These conditions are true in conjunction 
with the upset swage, only to a greater 
extent. 


ERASING MACHINE FOR DRAFTING 
ROOMS 


Frequently in drafting rooms, such records 
as street records, plat books, main records, 
etc., are kept which 
have to be changed 
from time to time to 
show new pipe lines, 
etc., and thus a great 
deal of erasing Is oc¬ 
casioned. To do this 
work quickly and 
neatly the erasing 
machine may be em¬ 
ployed. 

To make this ma¬ 
chine, procure an or¬ 
dinary dental engine 
or machine, such as 
is used for drilling 
teeth, and, instead of 
the drill used by the 
dentist, set a circular ink eraser in the 
mandrel by means of a small screw. An 
electric motor may be attached to the ma¬ 
chine, or it may be run by foot power. In 
operating it, merely guide the eraser by 
means of the handle. 

A few’ points, how’ever, should be kept In 
mind, says the Progressive Age: The eraser 
must not be pressed too hard on the paper, 
and the machine must be kept at a good 
speed. 

With a good paper the erased spot will 
have a hard surface, and the erasing will 
be hardly noticeable. The time required Is 
very short, and the operator quickly becomes 
an expert at erasing by machine. 


NATURALIST’S PASTE 


For mounting specimens make a paste of 
thick mucilage of gum arable and powdered 
starch. Suitable for artificial flower makers’ 
use, also, and for sticking wafers, paper or¬ 
naments, etc., to candies and cakes. For the 
last mentioned purpose, add a little leir 
Juice. 
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HOW TO LAY GALVANIZED IRON 
ROOFING 


The use of galvanized iron for general 
roofing work has increased greatly during 
the past few years. It has many features 
which commend it as a roofing material, 
but difficulties have been experienced by 
beginners as to the proper method of ap¬ 
plying it to the roof. The weight of mate¬ 
rial used is rather heavy to permit of 



A“" -/I 
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double seaming, but a method that has been 
evolved by a correspondent of the Metal 
Worker is found very satisfactor>". By 
this he says that galvanized iron roofing 
can be put on at low cost, that It is water 
tight and is subject to no buckling in the 
joints, does away with double seaming and 
is considered more suitable than the latter 
for rooting purposes wherever it can be 
laid on a roof steeper than 1 to 12. 

Galvanized iron of Xo. 28 and heavier 
gauges is ust'd, the sheets being lap-seamed 
and soldered together in strips In the shop 
the proper length to apply to the roof. 
After the sheets are fastened together a 
IVi-in. edge is turned up the entire length 
of one side of the sheet, as indicated in 
Fig. 1. This operation is done with tongs 
having gauge pins set at the proper point. 
The second operation consists in turning a 
strip Vi in. wide toward the sheet, as shown 
in Fig. 2. This sheet is then laid on the 
roof, and a cleat about 8 in. long and 1 in. 
wide made of galvanized iron is nailed to 
the roof close to the sheet and bent over 
it. as shown in Fig. 3. 

A second sheet having 1% In. turned up 
is now brought against the first sheet and 
bent over both sheet and cleat, as shown 
in Fig. 4. The cleat is then bent back¬ 
ward over the second sheet and cut off 
close to the roof, ns In Fig. 5, after which 
the sennjs are drawn together by double 
Beaming tools, as the occasion demands, 


and slightly hammered with a wooden 
mallet The finished seam Is shown in Fig. 
6. It will be seen, that the second sheet 
of galvanized iron, cut % in. longer than 
the first, laps over the former, making a 
sort of bead which prevents water from 
driving in. Cleats hold both sheets firmly 
to the roof and are nailed about 12 in. 
apart. Roofs of this character, when laid 
with Xo. 28 gauge iron, cost, he says, very 
little more than the cheaper grades of tin 
and do not have to be painted. Some of 
them have been in satisfactory use for 
eight and twelve years. A name applied 
to this seam which, though somewhat long, 
describes It well, is half double standing 
seam. 


TO MAKE A SPRING FASTENER 
FOR A LATHE POINTER 


A feeler or pointer, used for setting up 
work on the lathe where the work has a 
hole through it by which it is to be trued 
up, is shown in the illustration. The spring 
»S is made of a straight piece of wire with 
an eye turned on each end. This spring is 
sprung around an arbor. A, and a pointer, 
r, is passed through the eyes of the spring 
and over the arbor. The tension is snffl- 
cient to hold the pointer in place. 

When the arbor is rotated by hand, it 
carries the pointer around with It to test 
the accuracy of the setting. This device, 
siiys a correspondent of Machinery, is of 
the most service for heavy and awkward 



Spring Fastener for a Lathe ^Pointer 


shaped pieces, as they can be set and fas¬ 
tened without starting the lathe. For set¬ 
ting on the lathe carriage cylinders, bush¬ 
ings, etc., that are to be bored with a bor¬ 
ing bar. it is handy also. For small holes 
in work, use a very light arbor, with a 
short spring and pointer. F'or setting to the 
outside of a hub, bend the end of the 
pointer hoop-shaped. 


PLUMBERS’ CEMENT 


A good plumbers* cement constate of 1 
part black rosin, melte<l, and 2 parte of 
powdered and di 
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MYSTERY OF BOILER EXPLOSIONS EXPUINED 


The **Lap-Joint Crack’* Is the Greatly Dreaded and Unseen Danger 


A JecomotlTC standing Idly on the track 
or baullng a train* In apparently ii perfectly 
Dortnat condition, explodes without warn* 
ing; n great factory is busy with himdreds 
of operatives at work* when suddenly the 
structure Is torn asunder and the air Is 
itlleii with the cries of the Injured and 
groans of the dying. Both disasters were 
wholly unexfK^cted* Usually the engiriecr 
and fireman are ntnong the dead, and too 
often blamed by an unthinking public for 
ea relearn ess. wlieu In fact they were 
wholly innocent 



BfQCktoix Lsp-Jolat Exploi'lfin^-Boller Was Hurled 
Hi Pt* anil Moved House 16 In* 

The explanation of a very large propor¬ 
tion of Ihese accidents lies in the ‘^Lap- 
Joint Crack'*—an Insidious, unseen danger* 
which cannot he found save by tearing a 
boiler to pieces, and which may exist for 
years without giving the slightest warning, 

Tlie expert of a Tvelhknowii Ijoiler Inspec¬ 
tion company* in the Locomotive* goes 
Into details of this danger, from which the 
following Is condensed or quoted: 

A 'dap Joint crack*** as the name Implies* 
H ft cfftck In ft holler plate, which follows 
the generftl eourie of the longitudinal lap- 
rlTctcd Joints by w'hicb the ptfttes of the 
iKiilcr are held together. Any kind of a 
fimek posaeasing this peculiarity of posl- 
lioo wo^ld^^ fttrictly speaking^ be a “lap- 
Joint crack;” but the name !s usually ap¬ 
plied to one particular kind of defect* wbleh 
U Illustrated in Figs* 1 and 2. The main 
thing to observe in connection with Figs. 1 
and 3 is that the crack, altbougb it may 
occur In Htiier the Inner or the oufer plato 


of the boiler* always starts from the face 
of the affected plate which is In contact 
with the overlapping plate, progressing into 
the metal more ntid more deeply until the 
lioller is weakened perhaps to the point of 
explosion; and being itself so situated that 
It cannot be seen from either the Inside or 
tlje outside of the boiler. It Is this pecul- 
iuHty of position which makes the Uefetd 
so dangerous, the strength of the plate 
being sometimes greatly reduced before 
there Is any external* visible evidence that 
the crack exists at iilU 

One of the most unfortitnate Ibliigs about 
these hidden cracks is that they show n 
marked tendency to extend nearly through 
I he affected plate for a considerable dis¬ 
tance along the Joint, without actually per¬ 
forating It anywhere. Fig, Z lllustratea a 
well-marked case of this sort The piece 
of plate which It represents was cut out 
of a boiler that “was affected by a lap-joint 
crack The crack, in this Instance, did not 
actually perforate the plate at any i>oint, 
but It extended so nearly through It that 
the specimen here shown was bent over 
by hand. The position of the edge of the 
overlapping plate Is indicated, in this en- 
gruving, by the dotted line* 

The tw'o main causes of lap-Jolnt cracks 
are the treatment the plates receive during 
manufacture, and the action to wddeh the 
boiler is subject on account of steam pres¬ 
sure. 

First, as to tlie processes of manufacture 
and their effects. In rolling plates into the 
cylindrical form, preparatory to riveting 
them up Into shells, the rolls do not “grlp“ 
the plate as effectively near the end of 
the operation as they do In the middle of 
it; for the last end has a tendency to slip 
off the first roll* and spring back so ns to 
he flatter than the desired radius would 
require. If the plate were solid, and bad 
no rivet holes In it, tlie resulting cylinder 
would look something like Fig* 4* one eud 
of the shell “standing off" from the gen¬ 
eral curve, as represented. If, on the other 
hand, there are one or more rows of rivet 
boles along the edges of the plate that la 
being rolled, it may easily happen that the 
plate takes a sharper bend along one or 
more of these rows of boles, 
weakening ot 
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from the removal of the material In form¬ 
ing the holes. The ends of the plate, 
where they come together, may then pre¬ 
sent the aspect represented on a greatly 
exaggerated scale, In Fig. 5. Careless 
sledging produces stresses, often of consider¬ 
able magnitude. 

The steam stresses are shown in Figs. 6 
and 7. Fig. 6 represents an ordinary 
double-riveted lap-joint, and it is to be ol>- 
served that when the boiler is under steam, 
the tensions on the respective plates which 
are united by the rivets cannot possibly 
act in one and the same straight line. The 
plates do not abut against each other at 
the edges, but are laid one over the other, 
and the tensions to which the plates are 
subjected must be related to each other 
somewhat as indicated by arrows. It is 
evident, therefore, that there will be a ten¬ 
dency, in such a Joint, for the rivets to 
“cock up” somewhat after the fashion 
shown in Fig. 7. The action will not be 
as violent as here represented, but the ten¬ 
dency will be for the Joint to be deformed 


towards a position in which the two over¬ 
lapping plates would come into one and 
the same straight line, as suggested by the 
dotted lines in Fig. 7. The parts of the 
plates which lie between the rivet shanks 
and under the rivet heads will be held 
firmly together by the rivets; and the 
bending action to which the plates are 
subjected will therefore be most severe im¬ 
mediately under the edges of the rivet 
heads, where it first becomes possible for 
the plates to bend to any perceptible ex¬ 
tent. As the steam pressure in the boiler 
varies, the bending action upon the plates 
will also vary, and hence there will be a 
tendency, sooner or later, to form a crack 
in the plate, cither at A in Fig. 7, or at B. 

Inasmuch as the lap-joint crack appears 
only in lap Joints, the use of butt Joints, 
as shown in Fig. 8, is recommended as pre¬ 
venting the trouble. The use of the butt 
Joint is increasing, but probably 85 per cent 
of all the boilers in use today in the United 
States still have lap joints and their manu¬ 
facture continues. 


IMPROVED DESK ’PHONE 


The desk ’phone is often in a busy man’s 
way and takes up too much space, also it 
is frequently knocked off with injurious ef< 
fects to the instrument. An apprentice in 
our machine shop contrived the method 



To Keep the Desk *Phone Oat of the Way 


shown in the illustration for overcoming this 
difficulty. The device requires two pulleys, 
a cord, weight and two eye screws. The 
weight can be a shot bag of sand or shot of 
the same weight as the ’phone stand, A. 
The device has proved a great improvement 
over the old arrangement and is recom¬ 
mended to others.—Contributed by F. A. 
Oiler. fleHsIniry. WL 


COMPOSITION OF BABBITT METAL 
FOR STREET CAR MOTOR 
BEARINGS 


The following compositions are recom¬ 
mended by the Mechanical and Electrical 
Association: 

The foliowing babbitt metal composition 
makes a long-lived and tough metal, that 
will not pound out nor be too severe on the 
armature shaft: 100 lb. tin, 10 lb. copper, 
10 lb. antimony. 

We are using the following composition 
with good results: 83% lb. tin, 8y3 lb. anti¬ 
mony, 8% lb. copper. 

Our motor bearings have without rebab- 
bittlng an average mileage of 52,100, with 
an oil consumption costing $0,089 per 1,000 
car-miles, the cars being equipped with two 
125-h. p. motors. 


A good composition of bearing metal for 
motor bearings is: 105 lb. copper, 60 or 55 
lb. phosphor-bronze, 9% lb. tin, 25 lb. lead. 
Phosphor-bronze is composed of copper, 79.7, 
tin 10, lead 9.5 and phosphorus, 0.8 per cent 

10 parts tin to 1 part antimony. 


Shop Notes, Volume W, lot o. 

fu\ bodk tor tJcio 





422 


POPULAR MECHANICS 


COIL HEATER MADE OP OLD 
CAR HEATERS 


Old discarded street car heaters may be 
used to make a coil heater suitable for 
heating large barnlike structures, where 
doors are opened often and heating is ordi¬ 
narily a problem. The kind of heater re¬ 
ferred to is those made under Gold's patent 
of 1884. 

Each section of the coil heater should eon- 


Heater for Large Building 

sist of a length of 4-in. pipe capped at each 
end, and with a 1-in. opening tapped near 
the edge of each cap. I-ay the section across 
a bench made of two barrels and some 
planks and assemble and connect them. 
Use short nipples and elbows for connec¬ 
tions. Thread the middle nipple at each end, 
right and left-handiNi. and have left-handed 
thread.s In one of th(* elbows. Paint all out¬ 
lets well with litharge. Fix the pitch l\v 
putting on wrought iron clamps, as shown 
in the illu.stration, when the parts are on 
tlie bench. 

Make these clamps, says a correspondent 
of Power, of heavy ‘7h-in. iron, with the 
back bar 1 ft. longer than the heater, and 
in a manner to serve as a foot and also to 
keep the heater free from the wall. Have 
the front bar shorter than the back one, 
and curve it at the top to hold the upper 
length of pipe in place. Offset the back 
bar at the top and bend it at the bottom 
as shown. Insert U-in. bolts through the 
bars between .each section of pipe and bolt 
the back bar to the wall. 

Let the steam feed from overhead and put 
an air valve on the return line to insure 
circulation. 


METAL FOR GONQS AND CYMBALS 


A sonorous metal for cymbals, gongs and 
tam-tams consists of 100 parts copper with 
25 parts tin. Ignite the piece after it is cast 
MDd plunge it Into cold water immediately. 


TO DO AWAY WITH SHIMS IN 
ENOINB BRASSES 


In taking up the wear of engine braases 
on wrist pin or crosshead pin when the 
is driven clear down, back oat the key and 
instead of putting in sheet-iron shims put 
in a small piece of pine wood of Just the 
right thickness to allow the key to come 
even with the under side of the strap, then 
pour in melted babbitt A hole must be 
drilled through the flange of the brasses to 
allow for pouring the babbitt 
Every engineer knows the trouble It Is 
to put several shims between the brass box 
and the end of the strap, especially if the 
box is a round-end one, as many are. By 
using the method described, brasses may be 
worn up much closer, even if worn through; 
the babbitt will form part of the bearing. 
This kink is the idea of W. H. Xostrant, en¬ 
gineer, and will be found worth trying.— 
Contributed by F. A. Sustins, Stevens 
Point, Wis. 


A CAN SHAFT OILER 


To make a good shaft oiler, take a can 
that is opened at the top. turn the lid back 
and nail it to the beam. Stretch lengths of 
hemp packing from the can to each oil hole 
in the Ik)x and till the can half full of oil. 
The can must be filled every two weeks. 



Shaft Oiler Made of a Can 


This method is used by a correspondent of 
the Engineers* Review for oiling a line shaft 
150 ft. long and a countershaft It works 
successfully, and he goes over the sbaftii^ 
every two weeks, only; thus oaTliiK ■■ 
hnur*s work ovarr day. 





FUFULAR URCUANI08 


423 



Origfinal Frlexc* "NlKlit**»By Percy t^nuaicr* London 


SMOOTHING TABLE LEGS IN A 
TUMBLER 


A good methcMi of smoothliag table logs fn 
a tuEnbler is described by a correspondent 
of the Wood-Worker as follows r 

I have a tumbler about 6 ft long and 3 
ft. fn diameter, with a abaft 11/16 in. ex¬ 
tending the entire length of It Ou eneb 
end and bolted to the bead is a cast Iron 
flange 12 In. In diameter, wHb 
scTew*s fn the hub of each to hold the tum¬ 
bler to the shafts; bearings are close 
to the ends of tumbler. On one end 
and attached to the head is secured 
a rim of the necesBary size to secure 
tJ>e proper speed, wbleh is 36 revolu¬ 
tions per minute. The tuoihler Is filled 
about half full of legs^ and a lot of scrap 
sandpaper is put Lu with the legs, and the 
w*bole fulling about together allows the 
sandpaper to assist In elenolng the legs. 
Our legs are tamed from reasonably good 
alr-dried stock, and after turning are placed 
in the dry-kiln and allowetl to stay two 


nights and a day before going to the tum¬ 
bler. In this way the legs become good 
and dry on the outside, which aids In get- 
dug them clean lu the tumbler. They are 
run about two and one-half hours, which 
in oiir case clcaiis the legs well. In this 
way about 1,000 center table legs may be 
smoothed per day. 


HOW TO estimate CONTENTS OF 
CIRCULAR TANK 


The capacity of a circular tank may be 
determined by multiplying the diameter In 
Inches by itself and by ,7854 and by the 
length (or depth) In Inches, which gives 
the capacity of the tank in Inches, and then 
dividing by 231, the number of cubic Inches 
In a t, S. gallon. 


Old coins may be den used by first Immers¬ 
ing theui In strong nitric acid and then 
washing them in clean water. Wipe them 
dry^ before putting away. 



Orlglul •Tli« Moriii*^—Dmrmiot'* 
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HOW TO TURN A HOLLX)W BALL 


As most machinists are familiar with the 
turning of a sphere by means of the com¬ 
pound rest, it will not be necessary to go 
into details. Assuming we have a ball 1 
in. in diameter, and wish to bore out the 
inside so as to leave a shell 1-16 in. in 
thickness: A piece of hardwood is clamped 
In the chuck and the end turned out cup¬ 
shaped (Fig. 2, first cut) so it will extend 
a trifle over the center line of the ball. 
A little chalk rubbed into the wood will 


case. /Now the gauge A la folded down and 
the carriage moved towards the ball until 
the line C-D is % in. away from the nearest 
point of the ball and locked there, then the 
cross slide is moved to bring the center 
line of H In line with the lathe centers. If 
there is any difference between the diame¬ 
ter of the ball and the hole in the gauge 
plate A, allowance for such difference must 
be made in adjusting the tool rest Now 
the carriage is backed, the gauge is raised 
on a level with B and the first tool in the 
shape of a fiat drill inserted in the tool- 



help to hold the ball firmly in position. Now 
the tool rest (J'ig. 1) is clamped in the 
tool post by an L-shaped piece of stock (L), 
riveted to the bottom, Just high enough to 
allow the tool, when resting on the sup¬ 
port, to come to the center line of the ball. 
The tool rest is made of two pieces of sheet 
metal, A and B, which are hinged together 
on the line Cl), allowing A, which is only 
used as a gauge for setting the tool to be 
foldcKl down. K, F, and G are guides for the 
tool holder, the former two also serving as 
stops. The tool holder, H, is made of % in. 
square stOv-k, having a in. hole in the end 
to insert the tools, which are held by means 
of a set-serew, I. Back of this is the guide 
screw, J, a piece of 3-16 in. stock is fastened 
to the end just long enough to reach down 
into the semi-circular aperture cut into B. 
K is a crosspiece fastened to the bottom of H 
to insure a wide bearing on the tool rest 
To adjust the tool rest in position we meas- 
lire the distance between the aperture cut 
fn A and the line C-D, say ^ In. In this 


holder in such manner that when the tool- 
holder is up against the stops E-F-G the 
point of the drill will be 1-16 in. away 
from the edge of the hole (Fig. 1). Turn¬ 
ing the gauge plate down the carriage is 
again moved up to the stop and locked 
there, the ball having been previously cen¬ 
tered, we now take the first cut with the 
tool up to the stop. The chips may be re¬ 
moved by blowing into the hole with a 
blowpipe. Back up the carriage again and 
turn up the gauge plate and insert the sec¬ 
ond tool and turn the guide screw J to 
such position that lioth cutting edges of 
the tool will be 1-16 in. away from the edge 
of the hole in the gauge at either end. 
Once more the gauge is folded down, the 
carriage moved up to the stop and we take 
the second cut In each of the subsequent 
cuts another tool must be inserted, shaped 
to fit that part of the circle to be cut away, 
and the guide screw J must be adjusted t» 
the length of the cut—Contributea by Wm. 
Laehmlclt Chicago. 
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MUFFIN PANS FOR SCREW 
CABINETS 


SINGLE ECCENTRIC REVERSING 
GEAR 


Tinned muflin pans make satisfactory 
drawers for cabinets to bold screws, brads, 
staples, etc. Procure the required number 
of pans (they cost about 10 cents each), 
nail a couple of strips on each side of them, 
provide the cabinet frame with suitable 
ways and the arrangement is complete 
and ideal. This is an idea of a correspon¬ 
dent of Wood Craft. 


DEVICE FOR LINING SHAFTING 


A convenient instrument for lining shaft¬ 
ing, described by a correq;K)ndent of the 
American Machinist, operates as follows: 

Referring to the sketch, a b is the line 
to which the shaft ought to be parallel hor¬ 
izontally; a square, c, slides in the slit of 
the head d, and may be clamped by the 
screw e to this head; a level, f, is put at 
a convenient place on the longer edge of the 
square. 

After first securing the line a b so that 
its two ends are at the same horizontal dis¬ 
tance from the ends of the shaft to be lined, 
put the head d on one end of the shaft and 
slide the square in the slit of the head until 
its vertical edge is about 1/16 In. or so 
from the line a b, while by the level f keep¬ 
ing the longer edge of the square horizontal. 
Then by the screw, e, clamp the square 
to the head and proceed along the shaft, 
putting the head d on the shaft and level¬ 
ing the square to see whether the line a b 
be Just at the same distance from the verti¬ 
cal edge of the'square as when the latter 
was adjusted at the end of the shaft. 


A single eccentric reversing gear, simple 
in action and efficient, is described in the 
Model Engineer, London. 

Figure 1 Is a front elevation of sheave 
and crankshaft; B is a disc, or cam, bored 
and turned diagonally as shown, and is 


F*c. I Fig. 2. 



keyed on shaft A, the throw at eitlior end 
being equal to the travel of valve. C is a 
loose sheave and lever-clutch, which works 
on a feather-key let in B, and is operatcnl 
by a forked lever, which is fitted with a 
pawl, and works in a quadrant placed hori¬ 
zontally, so that when moving the lever 
from right to left, or vice versa, it would 
operate the sheave and clutch, and thus re¬ 
verse the valve from full forward to full 
backward or cut-off at any point of the 
stroke by simply notching up, as in link- 
motion. 





By this method it Is not necessary to know 
the varying diameter of the shaft, and no 
scale or graduation is wanted. 


SEAUNG WAX RECIPES 


To make black sealing wax use 5 parts 
shellac, 9 turpentine, 6^ pine resin, 4 chalk 
and 114 >oot For blue, use 7 parts shellac, 
6 tnri^iitlne, S14 Plne resin, 1 magnesia, 2 
cbal^ t blue oolorlpg matter. 


Figure 2 is an end view of shaft and 
sheave, and Fig. 3 shows the eccentric strap 
with forked rod, in order to accommodatt* 
itseif when thrown out of center line with 
valve spindle. 

This attachment was fitted to a portable 
engine used for winding purposes at a small 
colliery. 


Popular Mechanics life subscriptions at 
$10; five 'ytmlot 
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HOW TO MAKE A DOO OR GRAB 


A dog or grab, easily made and without 
a weld, requires a piece of iron 4 in. wide, 
% in. thick and 7 in. long which is enough 
for one pair. Split the iron with a hot 

chisel, as indi- 
t cated in Fig. 1. 
I Sharpen the 
bit, place the 
dog, back 

( down, on the 
anvil and beat 
down until it 
is in the shape 
shown in Fig. 2. Punch a hole at A, Fig. 
2, and round up the eye on the anvil horn 
so it will work easily in the link. The fin¬ 
ished dog will look like Fig. 3. The point 



Pig. 2 

should set in toward the eye % in., so It 
will draw when driven into the log, says a 
correspondent of the Blacksmith and Wheel- 




Fig. 3 


wright. The dotted lines in Fig. 3 show 
how to set the point. 


SUBSTITUTE FOR WIRELESS 
COHERER 


In experimenting with wireless telegra¬ 
phy, writes Everett R. Hough of Johnstown. 
N. Y., I have found that an ordinary tele¬ 
phone transmitter will answer in place of 
the coherer, if one of the latter is not at 
hand. The decoherer hammer can be ar- 
ranged to strike the transmitter and so 


the carbon particles apart after they have 
once cohered. It works very well, and is 
much better for a beginner to use than are 
many of the home-made coherers I have 
seen. 


CEMENTS FOR IRON 


To make a good cement for iron on iron, 
make a thick paste, with water, of powdered 
iron, 60 parts; sabammoniac, 2 parts, and 
sulphur flowers, 1 part. Use while fresh. 

Another consists of sulphur flowers, 6 
parts; dry white lead, 6 parts, and pow- 
dered borax, 1 part. Mix by sifting and 
keep as a dry powder in a closed tin box. 
To use, make into a thin paste with strong 
sulphuric acid and^press together immedi¬ 
ately. This cement will harden in five days. 
Recommended by the American Machinist. 


REMOVING STRAINS IN METAL 
BY HEATING 


In making springs of piano wire, or. in 
fact any wire, if the metal is heated to a 
moderate degree the spring will be im¬ 
proved. Piano or any steel wire should be 
heated to a blue, brass wire to a degree 
sufficient to cause tallow to smoke. Heating 
makes the metal homogeneous; before 
heating it is full of strains. 

If a piece of metal of any kind is straight¬ 
ened cold and then put Into a lathe and a 
chip turned off, it will be far from true. 
Before turning It was held true by the 
strain of the particles on the outside, they 
having changed position, while the particles 
near the axis are only sprung. The outside 
particles being removed by the lathe tool, 
the sprung particles at the center, return 
to their old positions. If, after straighten¬ 
ing, the metal is heated to a temperature 
of 400 deg. the particles settle together and 
strains are removed. 

This is the case in the manufacture of 
saws. The saw is first hardened and tein- 
perod and then straightened on an anvil by 
means of a hammer. After it Is hammeretl 
true, it Is ground and polished a little, then 
blued to stiften It and then is subjected to 
the grinding process. Before bluing the 
metal is full of strains; these are entirely 
removed by the heat required to produce 
the blue color. 

Often a piano wire spring will not stand 
if used without heating, while If heated II 
will last for years.—Contributed by J. K 
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SHOP NOTES 


HAMMER MADE OF PIPE 


A very banily b a miner can be made for 
lltUe or nothing, provided one Ms a few 
fild mulerials on hand* 

Into a \it4Q. tee (B) strew a piece of 
pipe (A) about 
S in. long with threads 
on one end and two 
piecea of ^-In. pipe 
(CX^) 2^‘in* long with 
threads on both endsi, 
On the ends DD put 
^-In* caps. 

A larger Lntnuier 
can be made by using 
pipe of larger dlmen- 
silons, and the hammer 
ran be made heavier 
by stopping up the 
tee and dlllng the head with lead.—Con- 
trlbUtcHl by H. a 8tiebel. Jr*. 3207A Olive 
street, 8t* Louis, Mo. 


A HOME-MADE TRIP-HAMMER 


A Irip‘hammer like the one shown In the 
illustration w*a8 used for eleven years, turn¬ 
ing horseshoes, laying plowshares and other 
work wit lion t a break, i^ays a correspondent 
of the Blacksmith and Wmdwnighb A 
good sapling with eonsidpruhle spring in It 
Ls secured Ja the wall to make the spring 
and the atriklng hammer Is of 16 or 18 lb. 
It U opera ted by foot-power* One man and 
his helper can rig tbe device up In one 
day. 



F»ot«Powcj’ TfithttMmmtr 


GLUE-MELTINQ DEVICE 

A handy device for nieltlDg. glue Is made 
as follows: 

Tap a bote at one side in the top of an 
ordinary glue pot and put in a piece of 
%-tn. pipe about 4 In* long. At the opposite 
side drill a bole and tap it out for a lAdn, 
nipple. In case it be desired to use the pot 
in any other wa 3 % a plug may be substi¬ 
tuted for tlils nipple, says a correspondent 
of Power* All that Is necessary to heat the 



glue Is to set the pot In the w^ash basin and 
turu the hot water into tbe %-in* pipe. The 
hot water supply in many plants cornea 
from the feed-water heater, which is an 
excellent arrangement This is a neat and 
speedy method of getting hot glue. 


TO REMOVE CAN COVERS 


To remove a tight fitting screw cover to 
a can rub a little chalk on the top and tvrap 
a piece of sandpaper around the cover with 
the sand side next tbe can* The top can 
then be removed witliout trouble.—Contrib¬ 
uted by J. C* Fox, Sabetha* Kan* 


Linseed oil anti lieurJae, Utilf and half, 
W'lth burnt uiuticr or Vandyke lirown Incor¬ 
porated with the mixture, makes a good 
brown «taln for oak or aslv* 
usual mauuet i 
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AIR SUPPLY FOR PYROQRAPHIC 
OUTFITS 


Some time ago 1 purchased a wood-burn¬ 
ing outfit such as arc on the market for 
scorching fancy designs on wood. The out¬ 
fit consists of a small bottle for benzine, a 
squeezing bulb for supplying air at a low 
pressure and a ncedb* with a hollow plati¬ 
num point, this needle is kept red hot by 
means of the mixture of air and the fumes 
from the benzine. 

After using the outfit for a short time I 
hit upon the following arrangement for 
giving a steady supply of air and at a 
higher pressure, and so doing away with 
the hand bulb, leaving both hands free 
to hold the work and apply the needle. 

The engraving shows two 30 gallon tanks. 



the kind ordinarily used for hot water heat¬ 
ing. They need not be new as they are 
costly. They can usually be had at any 
plumbing shop second-hand. I paid 50 
cents apiece for mine and had any leaks 
soldercMl tight. 

Those tanks, as will be seen by the illus¬ 
tration, are connected across the top by 
Vi-ln. pipe with Vi*ln. globe valves on each 
one and the pressure gauge placed In the 
middle, thus making one gauge show the 
pressure on oither tank. Indeptuulently, or 
on both of them. 

At the rear of the right hand tank a con¬ 
nection is made by means of a piece of 
hose to the city water supply, being con- 
tn)lle<l by a ''i-in. globe valve; at the front 
end will be seen a M-in. check valve, while 
above it Is a bushing and plug to stop up 
the opening as this hole is not required. At 
the bottom of the tank Is placed a %-In. 
^obe valve to drnJn off the water. 

At the rear end ot tlie left band tank w\\\ 


be seen a length of %*in. pipe which is car¬ 
ried around on to the front porch where it 
terminates with a %dn. globe valve and t 
short nipple for attaching the rubber tube 
and needle, the benzine bottle, of course, 
being connected in between the valve and 
needle. 

The method of obtaining a supply of air 
is to allow the water to run into the right 
hand tank, the valve at the left of the 
gauge being closed. The water is allowed 
to run in until the gauge shows the pres¬ 
sure of the water main, in this case about 55 
lbs. The resulting supply of compressed air 
is then admitted to the other tank, the water 
supply is cut off and the water drained 
away, being assisted by a slight pressure 
of air still left in the tank and then by 
means of the check valve which opens up, 
admitting air to the bulk. 

It will of course be understood that only 
enough air will pass over to the air tank to 
make the pressure equal in both of them. 
In this case, the first charge nets me a sup¬ 
ply at 10 lbs. pressure; by repeating the pro¬ 
cess five times more I get a supply at about 
40 lbs. which is the limit with the pressure 
available. 

The waste water I use to irrigate the 
flower beds; the tank when charged at 40 
lbs. will last for three or four days, as the 
supply required in burning is very small.— 
Contributed by Everett E. Pomeroy, Los 
fiatos, Cal. 


HARNESS HOOKS OF OLD BUQQY 
STEPS 


Old buggy steps make good harness hooks, 
much stronger than the harness hooks one 
gets at the stores, writes Henry J. Heaton. 



of Sidney, Iowa. Cut off the step at the 
dotted line, A, and nail the hooked part np 
ns shown at B. 


“Meehniiies for Young America,’* on IntOT* 

24 cent! 
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HOW TO MAKE A PARALLEL 
CLAMP 


A handy tool-maker’s clamp which is self- 
contained and does not need a wrench is 
described by a correspondent of the Ameri¬ 
can Machinist. The jaw A is counterbored for 
screws C and D—the latter a running fit, 
the foimer a driving—secured by the steady 
pins, G and H. The Jaw B is recessed, 
bored and counterbored ^for the tapered nut 
F and a rather loose fit for the screw, D. 



Tool-Maker’s Parallel Clamp 

In operation, adjust both the knurled 
nuts to your work and tighten up by the 
handle, I, and the screw, C. The tapered 
nut, F, grips the jaw, B, firmly without fur¬ 
ther aid while tightening by the handle. 
Both knurled nuts are slightly smaller than 
the jaws of the clamp, which lies flat with 
the work. All parts are drawn to scale. 


MAKING A WRENCH 


It is just as Important that a wrench 
should be balanced as that a hammer should 
be. In making an S-wrench, do not give it 
too much hook, as you can not handle it 
80 fast. The Illustrations show how to 
make a tire-bolt wrench, called a side 
wrench. It is made of a piece of spring 
plate 1% in. by 6 In. Parts C and D are 
worked over the hardy, having care not to 
punch the holes at these, points too far 
back. H Indicates holes punched in ma¬ 
terial to be cut away. Part A, Fig. 1, 
idionld be beveled from the center and 
nMide as wide as the material will al¬ 
low. By Vfg. sbowB the pointed Jaw 


and how it is beveled on the handle. 
This wrench will work in places that other 



Home-Made Wrench 

wrenches will not.—Contributed by James 
N. Reach, 803 Clay street, Bloomington, Ill. 


TO REMOVE PACKING FROM A 
FLANGE JOINT 


When the pipe can be sprung apart far 
enough to allow a scraper to work between 
the two flange faces, it is easy enough to re¬ 
move old packing from flange joints, but 
often this is impossible. A correspondent of 
the Engineers’ Review had a pipe running 
from a head which was anchored solid 
across the room and running down along 
the wall as shown in the illustration. When 
the flange connection in this pipe began to 
leak, he drove a cold chisel in at the bottom 
between the flanges to keep them from 



springing together, then sawed out the 
packing with an old hand saw. When he 
had sawed half way through, a chisel was 
driven in from the top and the rest of the 
gasket cleaned out. A new gasket was 
then inserted and the flange bolted together. 


Red lead and glycerin, equal parts, 
kneaded to the consistency of putty is said 
to make an excellent cement for iron on 
iron. Mix fresh as needetl and use quickly. 


Index to Vol. VII, January to December, 
inclusive, 1905, 

and wVW aen\. xttojassX- 
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TOOL FOR MAKING WIRE SPRINGS 
WITH A BRACE 


Get a hardwood board (A) about 12 in. 
long, 6 in. wide and % in thick. At one 
corner bore a hole (a, Fig. 2) of the size 
that the inside diameter of the spring is 
to be. Set two flathead screws (a* and a*) 
in the board in the positions in relation to 
the hole indicated in Fig. 2. At the oppo¬ 
site end of the board, near the upper cor- 



Maklng Wire Springs 


ner, place a hook (C, Fig. 1) to receive the 
reel of wire (D) of which the springs are 
to be made. Then fasten the board in a 
vise or other convenient place. 

Secure a rod (B) the size of the hole 
and 12 to 18 in. long (sufficiently long to 
make the length of spring desired, or sev¬ 
eral springs may be made in one coll and 
then cut to length). Fasten one end of 
the rod and one end of the wire (d) in the 
chuck of the brace (see Fig. 3), hooking the 
wire under screw head a* and over a* and 
hanging reel D on hook C. Proceed to turn 


HOW TO ATTACH ENAMEL LET¬ 
TERS TO GLASS 


Not all sign painters know how to attach 
enamel letters, though it is a simple matter 
when once learned. Clean the glass and 
draw the lines of the lettering with chalk. 
If it is to be a curve use a string In the 
usual way. Space the lines off arid yon 
are ready for the lettering. 

For this purpose a reliable cement will be 
required. Plaster the cement on the letters 
with a knifCj being careful to have the part 
around the edge full, then place each letter 
in turn on the glass and press It up and 
down gently and firmly to get all the air 
out, then push to place. Be very careful not 
to bend the letters, says the Master Painter. 
Give large letters a second coat before put¬ 
ting them in place. It is only necessary to 
fill the edges of concave letters with 
cement; the fiat letters must be pasted all 
over the back. Hold large letters in place, 
until the cement has time to set, by a bit of 
w’ax. When the cement has set remove any 
that may be around the edges of the letters 
and clean up the glass. 

White lead in oil, thickened with dry 
lead, thinned properly with copal varnish 
and worked well on the stone with a spatula 
or elastic blade putty knife, makes a good 
cement. 

A pocket knife and wood alcohol will re¬ 
move old letters. They nearly alw’ays break, 
and the enterprising painter will always 
have a number on hand for supplying the 
need, at a neat profit to himself. 



Details of the 3pring-Makina Device 



the brace handle the same as in boring a 
hole, slightly pressing against lx)ard A and 
backing the brace out as the wire is w’ound 
on rod B. Continue this operation until the 
desired amount of spring is wound on the 
rod.~-Contrlhuted by Chas. N. Leonard, 1319 
‘rtb avenue, Indianapolis, Ind. 


REPAIRING A LEAKY GUTTER 


To repair a leaky gutter, put putty In the 
hole, smooth it off with a putty knife and 
paint over the spot with a mineral or an 
oil palnt>-Contributed by Gordon IL Bao^ 
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HOW A THREE-WIRE SPLICE 
IS MADE 


Two pairs of connectors are required to 
properly make a three-wire splice in order 
to have the Joints long in the *‘neck” and 
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Making a Three-Wire Splice 


not mar the galvanizing at that part of the 
joint. In iron line construction the skil¬ 
fully made three-wire splice will eliminate 
the necessity for soldering, says the Ameri¬ 
can Telephone Journal, and insure freedom 
from high resistance Joints. The superior 
conductivity of these Joints consists not in 
the cross turns at the ends, but in the spiral 
twist at the neck. To make the splice pro¬ 
ceed as follows: 

Overlap the ends to be spliced about 18 
in. and cut a third wire 18 in. long of same 
gauge and lay it with the ends to be spliced 
(Fig. a). Clamp two pairs of connectors 
over all towards the center and about 5 in. 
apart and revolve connectors In opposite 
directions, slowly, so as not to “burn” the 
wire (Fig. b). Care should be taken to re¬ 
volve connectors evenly and at the same 
speed. Turning one pair faster than the 
other will result in a “humped** Joint. 
When the wires have been twisted to a 
tight lay, remove the connectors and clamp¬ 
ing one pair on the neck to hold the work, 
use pliers and finish the end with six or 
seven cross turns the same as in an ordi¬ 
nary W. U. splice (Fig. c). 


CLEANING WINDOW GLASS 


To thoroughly clean window glass pass 
diluted sulphuric acid, about as strong as 
vinegar, over it, and let it act a moment; 
then throw on Just enough pulverized whit¬ 
ing to give off a hissing sound, directs the 
Kgster Painter. Rub both over the pane 
—nb tte hand and poUah with a dry rag. 


Rinse with clean water and a little alcohol, 
polish dry and clean. Treat both sides of 
the glass in the same way. 


THE READY-MADE LATHE TOOL 


Old mechanics looking back over their 
history as such can remember the days be¬ 
fore the patent lathe tools. In those days 
they were obliged to forge their own tools 
into the desired shape. Modern improved 
tools can be ground to any desired shape 
and used in most any position, their use, 
however, requires a certain amount of 
Judgment. 

Figure 1 shows the effects on a small tool 
used for too heavy duty. This tool was 
made for a 12- or 15-in. lathe, but was used 
in a 30-in. lathe. The bottom at A is worn 
away until the pressure of the screw breaks 
the steel. 

Figure 2 shows the effect of grinding 
w’ithout removing the steel. The under sup¬ 
port is completely ground away at B. Fig¬ 
ure 3 shows a cutting-off tool allowed to 
hog in and break, battering down the sup¬ 
port, C. Figure 4 shows the effect on a 
small tool which was used in a large lathe. 
The powerful screw mashed the tool at D. 



I recently looked over a number of pa¬ 
tent tools of different maKes. They had 
been used about one year and w’ere a sad 
looking pile of Junk. A lack of good Judg¬ 
ment had sent them to the scrap he*'*' — 
Contributed by 
tine, la. 
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CONTINUOUS MIXING OF 
CONCRETE 


fEIxtraci from a paper by E. N. Tmmp, read 
before the American Society of Mecbanic&l En¬ 
gine-: rs. ] 

Of the nic'tliods mentioned the revolving 
table, with a stationary spout above its 
ei'iiter, has been considered the most accu¬ 
rate, and is much used in cement manu¬ 
facture for feedin;: mills, etc. Its defect 
is the change in the natural slope of the 
material, which varies the amount cut off 
by the diverting blade as indicated by dot¬ 
ted lines in Fig. 1. 

If w’e make the table of relatively large 
size and distribute the material in a uniform 




layer nimn it. as shown in Fig. 2. the sta¬ 
tionary knife, or diverting blade, may be 
pivotiil so as to take ofT a predeterminenl 
«iuaiitity in one revolution, and if the layer 
is thin, variations in the natural slope on 
the edg«* will .affect tin* accuracy very lit¬ 
tle. As the table revolves the stationary 
knife will divert the material in front of 
it over the edge of the table and it will 
fall in a continuous stream into the cliute. 
If the material is repleni.shed on the table 
so that the layer taken off by the knife is 
restored to oxac*tly the same shape ns before, 
and Is continuously removed hy the knife, 
an accurately measured riuantity will be 

}rert^l 

By adding to the table u bottom\em 


storage cylinder, somewhat smaller in ditm> 
eter, with Its lower edge sfiaced a distance 
above the table sufflclent to clear the knife 
and yet near enough to the table so that 
the material flows ont from under the edge 
of the cylinder and takes its natural slope, 
we shall have the condition represented by 
Fig. 3. 

The cylinder being supported by arms 
from the central spindle may be filled to 
the top by means of the chute, and as the 
knife removes the section represented by 
its path over the table, the material flrom 
the cylinder above will take the place left 
vacant, and will come out under the edge 
of the cylinder to the extent of its natural 
slope. While this slope may vary a little 



this v.nrlation is a very small part of the 
amount divcrtetl by the knife, and as the 
material composing nearly the whole base 
of the cylinder is cut away the space be¬ 
hind the knife is filled from above with 
nearly uniform pressure, and in practice 
the natural slope angle is almost exactly 
the same, in spite of considerable differ¬ 
ences in height and material within the 
cylinder. 

After deciding on the distance between 
the bottom of the <\vlinder and the table, 
and the width of the knife, the other fac¬ 
tors. which determine the amount of mate¬ 
rial measure<l off in a given time, am the 
speed and rotation and the depth of tbm ent 
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The depth of cut of the knife is ad¬ 
justed by swinging the knife around on its 
plTOt so that it extends a greater or less 



distance into the material. This swing is 
controlled by a screw attached to an arm, 
cast as part of the knife, and a micrometer 
scale with pointer shows the amount of 
movement. This is shown in Fig. 4. 

The mechanism described above may be 
employed for the feeding of a great va¬ 
riety of materials, varying considerably in 
size and consistency, and If the size of the 
table, the shape of the cylinder and the size 
of the knife and space between the cylin¬ 
der and the table are properly adjusted, 
almost any kind of crushed material may 
bo fed. 

The variations in size may extend from 
fine powders, like cement, to rocks of 6 in. 
cube. In the case of the larger sizes the 



space between the bottom of the cylinder 
and the table is made considerably higher 
than the height of the knife, as the space 
between the bottom of the cylinder and 
the top of the knife must be sufficient to 
let the largest pieces pass through without 
catcUng; The amount diverted by the 


knife is not dependent upon its height, but 
on the height of the space under the cylin¬ 
der. 


LEVELING TWO POINTS WITHOUT 
TOOLS 


To level up two or more points which are 
far apart, as posts, etc., without a level, 
straightedge or square, all that is required 
is a few nails, three pieces of old board, a 



piece of cord and a small weight, to be 
used as a plumb bob. Nail the boards to¬ 
gether as shown in the illustration at any 
angle, place the two points of the boards 
on top of the posts and mark where the line 
crosses the baseboard. Turn the device 
about, end for end, and mark the baseboard 
again. Then raise or lower one of tlie posts 
until the plumb lino hangs midway between 
the two marked lines and the posts will be 
level.—Contributed by Thos. McIntyre, 407 
Root street, Chicago, Ill. 


COUPLING A TANK-HOSE 


Every engineer knows what a moist Job 
it is to couple up a tank-hose after discon¬ 
necting it for the purpose of cleaning the 
strainer, says Locomotive Engineering. Very 
few tank valves will shut down perfectly 
tight; and the leakage, when attempting to 
connect the hose, is not appreciated by the 
man who is doing the coupling. Here is a 
simple remedy: When all ready to couple 
the hose, start the primer of the injector, 
when all of the leakage will b(» drawn into 
the suction pipe by the strong vacuum so 
cicated. 


Contributions to the Shop Notes depart¬ 
ment are invited. Your experience and 
bandy devices are valuable lu etbev- 
Pass Vt on. 
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LAST RESORT REMEDY FOR A 
LEAKY VALVE 


When every otlier remedy for a leaky In¬ 
let or exhaust valve has failed, try this: 

Chuck the stem of the valve in a high¬ 
speed lathe, and with as fine a flat flle as 



can ho ohtniiHMl, while the valve is revolv¬ 
ing in the lathe at a high rate of speed, 
touch llglitiy at A (See sketch), skip B and 
take off the comer C. leaving the valve with 
a sligiitly rounded instead of a flat seating 
surf a (‘e. It has been found that this method 
is sure when others fail, says Motor Way, 
and that a valve so dressed will hold well 
for inontlis afterward. It does not matter 
which way tlie stem wabbles, for the valve 
always flnds a perfect seat, on account of 
its sph(*rical sliap(», the action being similar 
to tliat of a ball check valve. 


HANDY MARKING CHISEL 


A marking cliisel is a convenient tool 
nl)out the engine room. One of the in¬ 
stances in which it can be used to advan¬ 
tage is in marking the eccentric so that it 
can be readily reset slioiild It slip on the 
engine shaft. 

It is often difficult to mark the eccentric 
and tlie sliaft so that tlie lines come exactly 
opposite. WItli the tool illuirtrated this is 



Chisel for Marking 

made easy, says a correspondent of the 
Engineers’ Review. The cutting edge is 
made as shown and not at right angles 
with the side. The point strikes first and 
makes a true mark on the eccentric hub. 
By turning tlie chisel in the opposite direc¬ 
tion a mark Is made on tlie engine shaft. 


A freshly palnteil room should not be 
closed up tight, but opened to the air and 
light. Paint with driers in It will not dry 
T corked up tight in a bottle. 


KEEPING SOLUTIONS IN BOTTLES 


It is well known that solatioDS of easily 
oxidized substances do not keep so well hi 
bottles which are partially empty as when 
they are full and The Pbotogram suggests 
the following as an excellent method of 
overcoming the difflenlty. Keep on hand t 
quantity of small glass marbles, and when¬ 
ever any of the solution is poured from the 
bottle add sufficient to bring the solutkiB 
again up to the neck. 


NOTES ON SOLDERING 


1 had not been long out of college when 
I was first sent out as a road engineer, so 
it was not to be expected that I would 
know very much. In those days, I even 
throught that a soldering iron was made of 
iron, writes a contributor in the Electric 
Journal. 

When 1 first used a soldering iron on 
wire joints, I held a dry iron under a Joint 
and waited for the wire to beat enough to 
melt the solder placed ui>on it. After floun¬ 
dering around at that awhile and making 
a bad Job of it, I began to remember how 
I bad seen others do it, and then I placed 
some RoldL'r on the iron and held the iron 
with tlie molten solder against the Joint, 
which soon began to sizzle, and as it was 
clean and well fluxed, the solder flowed at 
once nli tlirough and over it. 

In college, I had taken a course in physics 
under Profes.sor N. and had heard all about 
conduction, convection and other things con¬ 
cerning heat, and also knew* that copper is 
n good conductor of heat. But It did not 
occur to mo, in the pre.sent instance that 
tliose principles had anything to do with 
the work in hand. After I had mastered 
the Job. I began to see their connection 
with It. 

A soldering iron, when in use, may be 
considered a reservoir of lieat and the object 
in view is to get as mqch of the heat as 
possible into the wire. When the iron Is 
iield against the joint it touches only the 
high spots and there Is a thin film of air 
between, no matter how smooth the sur¬ 
faces may be. Tliis air is a very good 
lieat insulator, though when solder is run 
into this space. It unites with both Iron and 
wire and acts as a bridge over which by 
the principle of conduction heat flows rap¬ 
idly Into the wire from the reservoir. 

Clean and hot are the two essentials. One 
wovlces Is that they only 




POPULAR MECHANICS 


435 


half appreciate that statement and seem to 
have an idea that the solder is the only 
thing requiring heat, whereas all surfaces 
to be Joined must be brought to the tem¬ 
perature of molten solder before union can 
take place. This mistaken idea does not 
lead to much difficulty when the work is 
confined to Joining small wires, for in that 
case, a small quantity of molten solder con¬ 
tains sufficient heat to quickly raise all parts 
of the Joint to the required temperature. 
But when large wires or any bulky pieces 
of metal are to be soldered, this Idea leads 
to trouble. 


BRASS-MELTINQ FURNACE 


A good furnace for melting brass is built 
with a cylindrical fire space, lined with fire 
brick set in clay and provided with a grate 
that can be dumped, says the Blacksmith 
and Wheelwright. The chimney Is of suffi¬ 
cient height to insure a good draft and is 



Purnace for Melting Brass 


supplied with a damper to regulate the 
draft Dome-shaped cast Iron covers are 
used for the tops of the furnace and these 
may be raised or lowered by means of a 
chain passing over a pulley. The furnace 
may be built below the surface of the fioor 
or ground, with a pit for removing the 
ashes and supplying draft, or entirely above 
the ground. In the latter case steps and a 
platform must be used to reach the crucible 
in which the metal is melted. 

A very small furnace may be built of 
heavy sheet Iron, shaped like a cylinder 
stove and lined with fire brick. Coke or 
coal that will bum without smoke may be 
wL 


HOLDER FOR SOLDERING-IRON ON 
GASOLINE TORCH 


Many gasoline torches are not fitted with 
a holder for soldering irons. To such 
torches this convenience can be attached in 
the shop. The illustration, from Power, 


Home-Made Soldering-Iron Holder 

shows how this is done. An old hose- 
clamp, taken from %-in. garden hose and 
two pieces of wire are the materials used. 


SAW FOR MILLING GERMAN 
SILVER 


German silver in almost any form is very 
hard to work, but the cutter shown in the 
illustration will cut it satisfactorily and 
outwear the ordinary cutter, says a corres¬ 
pondent of the American Machinist. Al 



ordinary stock cutter is used and every 
other tooth is ground down. The grooves 
are made with a narrow wheel 
periphery mside 

has cut over ptece^ avA. Na 
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TESTING A CLOSED WINDING 
WITHOUT DISCONNECTING 


A coiivi'iiient dt^vice for testing a closed 
windiiiur without disconnecting the winding 
from Ihe com mutator consists of three dry 
l«ittc*rj- cflls, a huzzer for interrupting the 
current and a telephone receiver. 

'Jo lof-ale a short circuit, says the Elec¬ 
tric Journal, pass tlie interrupted current 



To Teit a Closed Winding 


from this apparatus through the winding 
(see sk<*tch) and inov«‘ the lends from the 
receiver from bar to bar on the commuta¬ 
tor. Th«*re will be no audible vibration in 
tin* receiver if lliere is a short i*ircult be¬ 
tween the bars of tin* commuhitor or wind¬ 
ing; if tlM*se, however, are clear of short cir¬ 
cuit at tile point ti‘st<il there wHl be a dis¬ 
tinct vibration or buzzing. The vibration 
will la* more distliK't if an altoniatlng cir¬ 
cuit «)f 200 i)r 100 volts is bandy and after 
attacldng the leads of this circuit to almost 
any i)art of tiie (romniutator of the arma¬ 
ture to 1 h* tested, the same method ns be¬ 
fore is followed. 


CRIMSON TONES FOR SILVER 
PRINTS 

Silver prints may tone<l to a crimson 
or earinim* color by the following process: 

Mak<* a laitli l>y dissolving 75 gr. ammo¬ 
nium Hiilph()cynnid(‘ with 20 gr. iodide of 
])o1assium in 3 oz. wattT. Add 4 gr. gold 
(■hl(»ride dissolved In a little water, making 
up ns miieli of the bath as necessary for Im¬ 
mediate use. Carry the printing only to the 
depth re«|ulr(*d when flnlsluMl, then wash the 
prints well and immerse them in the toning 
■^''lutlon. After which fix, wash and dry 
w. Lot thorn remain in the fixing bath 
Io8ti than fifteen minutes, aaya 


Joamal of the Photographic Society of India. 
The hath described above wUl produce pic- 
tores of a bright crimaon by toning from a 
half to tbree-qnartera of an boor. 


TO MELT OLD LEAD PIPE 


Having occasion to melt up a lot of old 
lead pipe I prepared the device illustrated. 



It consists of a boiler stand, a piece of 3-in. 
soil pipe about 2 ft long and a firepot of 
the type shown with the burner reversed. 
The dross and most of the dirt are burned 
up in the pipe, only clear lead dropping out 
It is surprising how fast lead pipe will 
melt in this way.—Contributed by R. Stan¬ 
ton, Portland, Ore. 


A PIPE-THREADING KINK 


Often when threading pipe with a solid 
die from 1 inch down, it requires consider¬ 
able muscular exertion with the ordinary 
small stock. To save strength, make a 
square of wood to fit any larger stock with 
larger handles, or have the piece made of 
iron if preferred. Use the proper bushings 
and it will work to perfection.—Contributed 
by II. B. Ilelncmnn, Sheboygan, WIs. 


HOISTING WITH AN AUTO 


An auto which is used for passengers on 
Sundays and as a lioisting machine on other 
days, Is descrll)od by a corresiwndent in the 
Automobile, lie says: 

The machine is a steamer with a cylindri¬ 
cal gasoline* tired boiler and an onlinary 
double cylinder link motion engine develop¬ 
ing about 4 bp. The windless attach- 
inont i:i carrienl on a special frame which 
is firmly elampeil to the rear axle and 
driven i)y the sprocket chain which for 
the time being is removed from the drlTing 
sprocket of the ear. The gear on the itIbA- 
lass gives n reduction of about 70 to 1 tnm 
the carved ^ 
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the hoistiixsr rope- I use the rig chiefly for 
installing elevators. The windlass is jacked 
down from the elevator entrance, or it may 
be fastened in any convenient place to 
withstand the strain. .The tackle I use is 
al)ont 800 ft. of l^-in. manila rope with a 
three-sheave 10-in. pulley block and a two- 
sheave 10-in. block, giving a leverage of 5 
to 1. We generally run the engine with a 
boiler pressure of 50 lbs. per square inch. 
The boiler is tested to 300 lbs. The boiler 


SUBSTITUTE FOR A TWO-THROW 
CRANKSHAFT 


A substitute for a two-throw crankshaft 
which costs about 50 cents is shown in the 
illustration. The shaft costs about 40 cents 
and the floor flanges 10 cents, and the de¬ 
vice takes the place of a crankshaft 1 in. 
in diameter with two cranks in center of 
shaft which would cost not less than $5. 
The outfit need not be made double and a 



Is fired with gasoline, find one man operates 
the entire affair. 

With this auto hoist we have lifted 5,000 
lbs. 100 feet in forty minutes. In a recent 
installation of elevators at the John Deere 
Plow Works here, we lifted all the parts of 
two freight elevators—one a freight elevator 
of 5,000 lbs. capacity and the other a pas¬ 
senger elevator of 2,000 lbs. capacity—to the 
roof of a new eight-story building. 

With the old hand method, it would take 
six men about six days to do the amount 
of work that one man can do in two days 
with the auto holster. 

When going out to a job, we load all the 
tackle and the windlass on the car, and it 
will carry the load to any part of St. Louis 
under its own steam. The fuel consump- 
tioii In hoisting will average about five gal- 
kna of gaw^e for 1 % days* work. 


leather strap or rope can replace the bike 
chain, but the chain Is better. A makeshift 
like this has been used by Stoke Richards, 
of Santa Clam, Cal., on an emery grinding 
rig for many years, satisfactorily and he 
recommends It to others. 


PECULIARITY OF MANILA ROPE 


Manila rope does not show, from the out¬ 
side, the actual amount of wear that really 
must be present. In ropes of this char¬ 
acter, says the Engineering and Mining 
Journal, the principal effect of use is shown 
in the grinding up of the fibres comprising 
the core, wearing it Into short pieces, or 
even into powder. This is especially notice¬ 
able with ropes that pass ^ 

ptLWeya ot amaW 
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BREAKING 5TRAIN OF WISE 
IfOPE IN FREIGHT ELE¬ 
VATOR SERVICE 
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w*rvlrr#;. Th#f National Enf^lneer glvirs a table 
MliowiriK tljo breuklii;; Ktniln of several dl- 

ariiHerH. 


TO KEEP A WINDOW FROM 
RATTLING 

To Htop a window from rattlin;; when 
tin* wind 1» lilj?li, pro^'ure some leather 
wiiHhers, alsnit 1 In. In diameter, from the 
hardware ston* and nail them with one nail 
only, tijroujrh tlie side (not center) to the 
board tiiat tils a;^ainst the window sash. 
When yon wi-^h to raise* tlie sash, slide the 
wasiiers around on tiieir axes to the front; 
or wiieii you wisii to keep tlie sasli from 
rattiimr, crowd tin* wasiiers lietween it and 
the lioard. Contriinited by Oordon M. 
liuckUH, llackeitsaek, N. .1. 


A Kood formula for violet-colored bronze 
is r>0 parts eopp(*r and oO parts antimony. 


STANDARD L^NIT OF REFRIG¬ 
ERATION 


F. E. >UttbewF. in a paper on Hie *^StaDd' 
ard Unit of Befri^eratioii.^ presented at the 
meeting of the American Society of Me- 
cbaidcal En^^eers, gave the following pro- 
(<Mied equivalent standard units; 

“On a basis similar to that of the present 
f.K>iler horsepower of 30 pounds of water 
evaporated {jer hour from feed water at a 
temperature of 100 degrees Fahrenheit into 
saturated steam at 70 pounds gauge pres¬ 
sure, which requires 33,306 British thermal 
units of beat or 34.3 units of evaporation, 
each of which is equal to 965.7 British tber- 
Dial units—the amount of heat required to 
evaporate one fiound of water from and at 
212 degrees and atmospheric pressure—may 
lie established a standard ton of refrigera¬ 
tion, equivalent to 27 pounds of anbydrom 
ammonia evaporated per hour from liquid 
at a temperature of 90 degrees Fahrenheit 
into saturated vapor at 15.67 pounds gauge 
pressure (0 deirree Fahrenheit), which re¬ 
quires 12,000 British thermal units of heat 
or 20,950 units of evaporation, each of 
which is equal to 572.78 British thermal 
units—the amount of heat required to evap¬ 
orate one pound of ammonia from a tem¬ 
perature of 28H degrees into saturated 
vapor at atmospheric pressure.” 


TO MAKE A 6-IN. BEAM MI¬ 
CROMETER 


Any mechanic can make the 6-in. beam 
micrometer illustrated, says the American 
Machinist After the forgings are. shaped 
out holes are drilled and reamed approxi¬ 
mately 1 in. apart, and taper eccentrii* 
pieces to fit held in position by screws a# 
shown. The pins can easily be adjusted 1 
in. apart by turning the eccentric studs. 
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PAINTING AN OLD HOUSE 


In painting an old house much depends 
on the condition of the oid paint on its 
walls. If pure white lead was used it can 
he brushed off; but if the oid paint still 
clings here and there in scales it will have 
to be scraped off or have wire brushes used 
on it, says the Metal Worker. Then give it 
a coat of oil, using one gallon of turpentine 
and a pint of good drier to four gallons of 
oil. After this any remaining paint may be 
scraped off. Let the oil dry, then put on 
two coats of paint in the regular way. 


INDUCTION COIL TESTING 


The most accurate method for testing in¬ 
duction colls is to first take terminal No. 1 
and put on binding post No. 1, then to 
fasten one side of the head telephone to 
the ground binding post and to touch ter¬ 
minal No. 3 with the other side. If you do 
not get the battery you will know the coil 
is open. 

Then touch the receiver cord to terminal 
No. 2. If you get the battery the coil is 
crossed; if you do not get the battery the 
coil is not crossed. The other part of the 
coil may be tested in the same way. Bear in 
mind that if you are testing terminal No. 1 
you must touch terminal No. 3, but if you 
do get the battery on either terminal No. 2 
or No. 4 the coil is crossed.—Contributed by 
James M. Cleveland, Chicago. 

(The value of this method Is that a head 
telephone receiver is more sensitive than 
some test instruments. With a good test 
instrument the results are practically the 
same.—Editor.) 


TO CONVERT A HAND DRILL INTO 
A DRILL PRESS 


Secure blocks B B, Fig. 1, to wall A or 
some other convenient support. With 
screws and clips (e) fasten the drill frame 
(E) to block D (see Fig. 2). In order 
that block D be in parallel with the drill 
shaft, it will be necessary to let portions 
of the drill into the block, as shown at d, 
Hg. 2. Make parallel bars (C and CC) and 
rivet them in position so that they meet at 
c (Fig. 2). The drilling in these parallel 
bars should be equal distances apart (8 or 
10 in.) and on block BB and D it should be 
equal Hlistauces apart, also, but nearer 
together, owing to the size of the drill. 

To the lower bar (C) attach one end of 
qirlng hb about midway from the ends, 


and attach the other end to a screw eye 
on block B. (Spring b can be attached at 
one end to the upper bar, C, near the drill 
and at the other end, by a link, to the celling, 
bracket or any other convenient support, if 
preferred.) This spring should be strong 
enough to lift and hold the drill off bracket 
H. Near the drill in the lower bar (C) at¬ 



tach the treadle rod (F), passing it 
through bracket H to treadle G. 

Foot pressure on treadle G will force the 
drill through the metal, leaving both bands 
free to handle the drill and the articles 
being drilled. If the treadle is not desired, 
or it is preferred to have both lever and 
treadles, the lower bar (C) may be ex¬ 
tended as indicated by the dotted lines cc, 
Fig. 1, and hand lever force may be used. 
The two pairs of bars (C and CC) will give 
almost vertical travel of the drill.—Con¬ 
tributed by Chas. K. 
avetiue, 
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SUPPORTING HANGERS FROM 
I-BEAMS 


There arc a number of methods of hang¬ 
ing shafting from structural shapes in use. 
Figs. 3 and 4 show hangers fastened to the 
lower flanges of I-beams. The method 
shown ill Fig. 3 is common, but that shown 
in Fig. 4 is an improvement on it. In this a 
gray-iron clip (Fig. 5) with a square hole in 
the top of it to keep the nut from turning 
is used. For suspending hangers or motors 
from I-beams, or for eyebolts for chain 
blocks, the beam fastening shown in Fig. 1 
is good, says a correspondent of the Ameri¬ 
can Machinist. 


thick and made of gray iron. Fig. 8 is not • 
good method nniess a plate, ^ Is s e cur e d to 
the timber, as the bolt has a tendency to 
split the timber. Fig. 9 shows a method of 
supporting piping. If an insulator Is pat la 
the eye, x, it makes a good electric Ugbt 
wire supporter. 


PAINT FOR WIREWORK 


Boil good linseed oil with snffldent lith¬ 
arge to make it of a consistency to be laid 
on with a brush. Add 1 part of lampbla<A 
to every 10 parts (by weight) of litharge. 
Boil over a gentle fire for three hours. Let 
the first coat be thinner than the otben. 





FIG. 6 


FIG. 7 



A clamp for hangers or timber is shown 
In Fig. 2. Holts are slipped in at A and B, 
holding C and D together, and cannot drop 
out after the hanger or timber Is in place. 
Fig. 6 explains itself. Fig. 7 shows a method 
of holding a strip of wood to beams for fnst- 
—(055- electric wires. The clip is about VvVu. 


RECIPE FOR ALGERIAN LUTE 


Pass through a sieve: 2 parts wood ashes. 
3 parts lime and 1 part sand. Moisten with 
water and oil and beat up with a wooden 
mallet until the compound is of the r||^ 

QOUSVstOUQ'S. 
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STEAM FITTERS’ CEMENT 


Tlie foliowln^r formula for Btenm fitters' 
c<»niont was presented by S. S* Sadtler In a 
paper rend recently before tbe Engineers* 
Club of Pliiladelplihi. The body of the 
cemeot consists of eltUer rod or wlilte lead. 
The red lead is often diluted with an equal 
hulk of Klllcn or other inert substaneea, so 
as to tnake It less powdery* The best way 
that I have found to do this^ howeTer, Is to 
rtdd rubber or gutbi percba to the oil as 
follows: Unseed oil, 6 parts by weight; 
rubber or gutta-percM, 1 part by weight 
The rubber or gutta-percha is dissolved In 
suffietent carbon disulphide to gjre It the 
consistency of tnoiasses, mixed with the oil^ 
and left exposed to the air for about 24 
hourSi The reil lead is then mixed to a 
putty* Oxide of iron makes a less brittle 
cement than red lead. Probably fish oils 
and red lead would make good eemcots of 
the class for joining pipes, as the fish oils 
arc not such strong drying oils as linseed^ 
and tbelr use might be a case of permissible 
substitution rather than adulteration. 


FEEDING BARROW FOR THE BARN 


For the distribution of food, either wet 
or dry, to the stalls on the harn fioor, a 
feeding barrow is 
eonvenlent, says 
the Farm dourual. 
The barrow is 
shaped so that the 
food can he shov¬ 
eled up easily and the sides extend to form 
the handles. The wheels are cut from a 
hardwood board. A shovel Is carried along 
with the barrow- 


A CORRECTION 


On page 1239, December* 1905* issue, Is an 
account of welding ithimlnuni with oxygen 
gas which Is incorrect as to the gas used. 
Oxygen gas alone cannot be used lu this 
way. 


NEW METHOD OF TYING LINE 
WIRE TO INSULATOR 


An Improved method for tying line wires 
to insulators Is shown in the illustration 
and Is suggested by a correspondent of the 



American Telephone Journal. The wire is 
turned back over the loop formed around 
the Insulator after three turns made around 
the wire and is then secured by three addi¬ 
tional turns outside of the first lashing* 


REINFORCING A BENT AUTO¬ 
MOBILE FRAME 


When the frame of your automobile be¬ 
gins to sag in the middle, try reinforcing 
the aide-mem bars of the frame by filling 
them with wood, recommends the Jilotor 
Way< Either ash or elm will answ’er the 
purpose* Bed the wood lu a coat of white 



R»p«Jr for AtftomoblJo Ffauic 


lead as a precaution against the moisture 
rusting the steel or rotting the wood. Fasten 
the wood in place with carriage bolts. In 
doing this you will probably be obliged to 
strip everything out of the frame and take 
the side-members off. 

Another method Is to put on a truss rod 
to support the frame where it sags* Use a 
%-ln. rod and have a turn buckle to dra%v It 
In place* This Is a clieaper and quicker 
vfuy* hMt w\V\ WQl m 
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OPERATING A STEAM PUMP 
BY WAVE POWER 

A steam pump used for filling a tank was 
operated by a correspondent of the Engi¬ 
neers* Review without the aid of steam, 
compressed air or other ordinary power, but 
by the action of the waves of Lake Michi¬ 
gan. 

A platform was built to fit around the top 
of the base of an upright pump, and then 
the pump was set upon a flat stone at the 



Wave Motor 


l)Ottom of the hik(‘. Two lengths of rail¬ 
road rail wore placed on the base as weights, 
and the platform was laid on the rails: this 
in turn was loaded down with rock to se¬ 
cure the pump in place. Chains were then 
run from the rails to a float fitted to tin' 
plunger. These chains were of the rigid 
length to keep the motion of the float less 
than the stroke of the pump. With this 
arrangement, when the lake was calm, the 
float was partly submerged. Connections 
were then made to the tank. 

The waves operated the pump .success¬ 
fully. supplying all the water required for 
the tank. 


EGG-SHELL GLOSS ON REDWOOD 


Put on on(‘ coat of orange shellac, sand¬ 
paper it to a smooth surface and follow with 
three coats of white hard oil finish. Rub 
The Brat cant with hair-cloth and tlie last 
wJfb pulverized pumice atone and taw 
oil 


INTERESTING ACCIDENTS IN 
THE SHOP 


An accident happened in our shop a short 
time ago while we were getting out a hurry- 
up job (a job that is done in a hurry with¬ 
out the proper amount of thought applied to 
it). We had a wrought-iron eccentric yoke, 
hardly large enough to fit the eccentric we 
wished to use it on (Fig. 1). It was taken 
to the blacksmith to be made larger, there¬ 
fore the rod, B, was left screwed fast to 
handle it by when hot. It had not been in 
the fire long until, with a loud report, it 
burst, forcing two great swells and parting 
the wrought iron marked A-A in two places. 

Fortunately for the blacksmith, the rod 
<lid not blow out. He was standing squarely 
in front of it The wrought iron was -'is in. 
thick around the rod and, considering the 
f*iametor of the hole, it required a very 
high prcs.sure to burst. The accident was 
caused by oil or dampness generating steam 
under the intense heat 

Another accident that came near result¬ 
ing fatallj occurre<l while removing a <*ylin- 
<ler head without due care. Before remov¬ 
ing the head, the two valves, C C (Fig. 2). 
and the two cocks, D D ,were opened, creat¬ 
ing a vacuum within the cylinder when the 
bolts were out and the head loosened a 
little. The Inrush of air through valves, 



(‘ G and D D, blew out the head with such 
force as to break a 2 x 12 plank.—Contrib¬ 
uted by Paul S. Baker, Muscatine, la. 


MecUanlcs life subscriptl^ 
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SHOP NOTES 


METHOD OF CONNECTING A BELL 
TO A TELEPHONE 


Referring to the illustration: A is the 
telephone gong from which the wire is run 
to the extension bell and which must be 



Bell and Telephone Connection 


insulate; B, batteries; C, one-stroke exten 
Sion bell to any part of the shop; D, switch. 
With this method of connecting the bell will 
sound the dilferent rings, instead of one con¬ 
tinuous ring, until the switch is turned. It 
will rarely be necessary to turn the switch. 
—Contributed by A. C. Esty, 2643 Humboldt 
avenue S., Minneapolis, Minn. 


EXPANSION STEAM PIPES 


The illustration shows a recent installa¬ 
tion of pipe bends to take care of the ex¬ 
pansion and contraction. Three wrought steel 
pipes were used of 8 in. diameter, instead 
of a single, larger pipe, on account of great¬ 
er flexibility. A leading manufacturer 
makes the following recommendations: For 
bends 12 in. and smaller to regular dimen¬ 
sions and for all purposes up to 200 lbs. 
pressure use full weight steel pipe; 14 in. 
to 16 in. outside diameter up to 200 lbs., use 
% in. thick; 18 in. outside diameter and 
larger, up to 160 lbs., use % in. thick; same 



nto M st hsd Ofvw OrMter PI«dbUtty 


sizes up to 200 lbs., use % in. thick; if 
pressure exceeds 200 lbs., it is better to 
make the bends of extra strong pipe up to 
8 in. diameter, and pipe Mi in. thick on the 
iurger sizes. 


HOW TO MAKE A BRACKET FOR 
LIFTING WATER CYLIN- 
DER HEADS 


In the small water works plant where no 
traveling crane is installed, a bracket for 
taking off and replacing water cylinder 
heads will be found a convenience. 

In the sketch, E show’s the form of 
bracket necessary. Procure a piece of iron, 
40 in. long by 2 in. wide and !•% in. thick 
and dress it round at the end as shown at 



E in plan a-b. Drill a 13/16-in. hole to fit 
freely over a 1%’in. stud, and counter-bore 
It to a depth of % in. to receive a 1%-ln. 
hex-nut. Forge the bar to shape, as show'ii 
in the sketch, making it 9^^ in. long on the 
lower arm, 18% in. high and 12 in. long on 
the upper arm (see plan F.). Make the slot 
indicated in F wide enough to take in a 
%-in. bolt and about 6 in. long, in order to 
allow for prying the cylinder head clear of 
the studs while taking it off. Use a piece of 
94in. round iron, 24 in. long, threaded on 
each end for 4 in. of Its length, with a hex- 
nut and a washer, to take the head olf with. 

The position of the cylinder head, as 
shown by the dotted lines at A^ reTjreawNtA ^ 
baiig\iig to two ot 
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6 and S'. By putting the head on the Btnds 
in this manner it allows for the use of 
the bracket on the other cylinder, if nec> 
esKary. It is also very convenient to cut 
a gasket for the head joint while hang¬ 
ing in the position shown at B, says 
the National Engineer, and if in any doubt 
as to the safety of the bolt or the bracket 
it is a very easy matter to place a block on 
the pump foundation directly under the 
head. 


DURABILITY OF COPPER ROOFING 


In commenting on copper as a roofing 
material a correspondent of the Metal 
Worker describes the capitol roof at Wash¬ 
ington, D. C., which was placed on the 
building after the close of the Civil War. It 
is of 40-oz. copper in sheets 8 ft. long by 24 
in. wide with corrugations. The 

illustrations show the mode of application, 
the lapping of the sheets and their fasten¬ 
ings. 



Strap for Conductor Pipe. 




SECTION ON A A 


expansion hj the sheet’s IracUing, while 
the lateral expansion is allowed for bj 
the buckling of the corrogations. No solder 
is used on the main part of the roof, 
the protection against storms being afforded 
by the lapping and riyeting of the sheets 
In spite of the long use of this roof it is In 
excellent condition, and has had but few re¬ 
pairs. 

On a building where rectangular copper 
down spouts were used entirely, straps de¬ 
signed like the one illustrated were used to 
hold the conductors In place. These straps 
in design conformed with the archltectme 
of the house and made an attractlTe appear¬ 
ance. 


CLEANING IRON BRIDGES BEFORE 
REPAINTING 


*The sandblast furnishes the best method 
of removing dirt and rust from iron bridges 
preparatory to repainting/* declares C. J. 
Bogardus of the Erie R. R., ’’but it Is rather 
too expensive/’ and adds: 

“The least expensive way is to scrape 
the iron well and to remove dust and scale 
by pounding it off with a special form of 
hammer made with a hammer face on one 
side and a chisel point on the opposite side. 
This enables one to get into many places 
about a bridge that could not be reached 
'With the ordinary hammer. Of course, this 
tool cannot be utilized in all cases, and 
where such is the case, we use a tool 
similar to a chisel, only larger, for cleaning 
off the paint and rust between the ties, etc. 
After the metal is well hammered and 
scraped, it is best to use wire brushes and 
then dust it off before painting. It is very 
essential that the iron work be thoroughly 
cleaned in order to get the best results.” 


VARNISH FOR PATTERN WORK 


wvw 

SECTION ON B B 
Pasteolnf Copper Roofing 

The cleat on the under side of the sheet 
is fastened to the copper by a rivet and 
screwed into the purlin with an ordinary 
wood screw. These fasteners are spaced 
about 2 ft. apart in every five or six corru¬ 
gations. Where two sheets are brought 
^'*trotbor they are simply lapped and riveted 
•bowa, the rivet allowing lor \ongVtnavan\ 


Shellac cut with grain alcohol is the best 
varnish for pattern makers. Put the gum 
in a glazed earthenware Jar and cover It 
with grain alcohol. For fine, light work add 
a little more alcohol. Never add oxalic acid 
to the varnish to clear it when old. Rather 
throw it out and prepare a fresh supply. 


“A little drop of oil, 

A little bit of care; 
Saves a lot of toil, 

a. lot of wear.** 
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PLAN OF PIPING FOR INSTALLING 
OUTSIDE GAS LAMPS 


The installation of gas lighting fixtures 
outside of show windows so as to t>re^ent 
trouble from freezing and protect the gas 
from cold temperatures was described in a 
paper read by Arthur Murray, of Detroit, 
before the Michigan Gas Association. 

When only one or two gas lamps are to 
be installed in front of a store or business 
place, and there is a %‘in. drop with good 
supply inside the window, attach a ^in. 
pipe to this, carry it out through the win¬ 
dow and extend it down to the lamp with 
two 45-degree ells. Drill four 3/16-ln. holes 
in the top of the lamp and place a 2 by 
in. reducing coupling so as come on the out¬ 
side of the opening in the top of the lamp. 

From this reducer extend 1%-in. pipe, or 
casing, back to within 1 in. of the window 
sash and there use a reducing tee with a 
^in. branch pointed upward, from which 
use a return bend to conduct heat from the 
inside and thus exclude water from rain or 
snow storms. The end of the reducing tee 
should fit closely around the ^In. run. 

Where three or more lamps are to be in¬ 
stalled run a riser, cased with a larger pipe, 
on the outside of the building in the least 
conspicuous place and let It open into the 
basement or cellar. Place a tee **bull- 
headed” on the top of the casing to exclude 



water from rain. It is also necessary to case 
run or drops. Take a drop from side branch 
of the tee and where possible carry all drip 
water back to the riser, where a large drip 
is placed in the cellar. Where it is impos¬ 
sible to carry all drip back to the riser place 
an additional drip or extra riser between the 
store front and carry it back to the base¬ 
ment Case this also and place a stop in 
the bottom to let out drip water. 


Nerer use beeswax which has been adul- 
tnated with tallow or paraffin wax for pat- 
tm wscL It will not adhere to the wood. 


ANGLE-PLATE FOR DRILLING 
ANGULAR HOLES 


In drilling a hole slightly angular, as is at 
times necessary, do not pack up with bits 
of metal, says The Model Engineer, London, 







Useful A ogle-Plate 


but make an angle-plate which will prove 
useful many times. File a piece of good 
straight steel plate. A, to the dimensions 
shown, drill and tap two 3/16-in. holes and 
fit two pegs, BB, made from screws, with 
the ends rounded as shown. At the other 
end drill and tap a 3/16 in. hole and fit a 
screw, C (either an ordinary cheese-head 
screw, or a knurled head screw). To use, 
move G up and down, according to the angle 
wanted. 


TO RECOLOR ALCOHOL THER- 
MOMETERS 


The loss of color in alcohol thermometers 
Is not always due to fading, says a con¬ 
temporary, but may be caused by the color 
settling to the bottom of the bulb. To stir 
it up well, the thermometer should be al¬ 
ternately plunged in water heated to near 
the capacity of the thermometer, or the 
boiling point, if the thermometer registers 
more than 212, and an ice bath. This will 
cause the alcohol to fiow rapidly up and 
down in the tube and, of course, stir up 
the sediment in the bulb and color the al¬ 
cohol again, thus making it easily visible 
against the scale. Many a thermometer has 
been discarded as useless whew 
easWy Va 
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THE POWER OF IMAGINATION AS 
APPLIED TO MECHANICS 


That power or faculty of the mind called 
iiuai^iuation may seem a little out of place 
when brought under a mechanical heading, 
yet this particular power plays an important 
part In all occupations that produce some¬ 
thing from an invisible design. Every per¬ 
son has this power to a certain extent but, 
like the muscles of the body. In some it Is 
weak and in others strong, owing to lack of 
exercise. This power can, however, be de¬ 
veloped to a state approaching perfection. 



To Judge the ability of a mechanic by his 
imaginative power is not wise: Some men 
aire expert workmen with their hands after 
the work has been laid out for them, but are 
weak in head work; others have strong 
imaginative power and can produce great 
things in their minds only, but cannot pro¬ 
duce anything with their hands. 

This power or faculty may be divided into 
two classes, the weak and the strong. In 
the weak class we find the fellow who 
thinks that he has a machine firmly stamped 
upon his mind—when the machine is con¬ 
structed, its dimensions are three or four 
times larger than he had expected them to 
tw, find In Ills mind he had crowded into the 
ice of a tew swiunre Inches, enonpYv v\eees 
U a basliel basket. The weaknew ot thVa 


faculty has caused the downfall of many an 
inventor. The reason is this: The inventor, 
as a rule, has no means, and is compelled tu 
interest moneyed men; his invention, what¬ 
ever it may be, is seen in the mind only, 
therefore we will call it an imaginary ma¬ 
chine, sufficiently developed to convince the 
grocer or merchant, who does not under¬ 
stand mechanics, that his (the inventor's) 
idea is an assured success. The half-devel¬ 
oped invention is constructed and the find 
one is a failure. The backer becomes dis¬ 
couraged and quits. The inventor discovers 
his faults, but for want of capital he can¬ 
not try again. When the imaginative power 
is weak, only part of a complicated object is 
seen. While the brain is busy with one- 
half of an object the other half vanishes 
from tlie mind. In the strong class we find 
the fellow wdio can picture to himself nearly 
correctly an object or an imaginary machine. 
A man of this class can construct a mechani¬ 
cal device and the first trial proves the 
value of his idea. 

Those who have learned to lay out sheet 
iron or heavy plate work realize the value 
of this faculty when developed. He who fol¬ 
lows that occupation must be able to im¬ 
agine how the flat sheet will. look when 
rolled or bent into shape. A flat plate may 
be laid out for bending or rolling into some 
irregular shape; looking at the plate one 
man will see Just how it will look when 
bent, while another can form no idea at all. 

Figures 1, 2. 3 and 4 are objects rolled or 
bent into shape. Can you imagine how they 
looked before they were formed? In other 
words, in what shape was the flat sheet cut? 
What would Fig. 5 make if rolle<l into a 
circle? Fig. 6 shows a train of gears. As¬ 
suming that 1 runs to the right, can you see 
In the mind the dlre(*tion of the other four? 
When the mind is on 5, does 1 vanish from 
it? It requires practice to concentrate the 
mind upon each imaginary gear and (*oii- 
trol its motion. From the diagram this may 
be made (‘lear. If 1 moves in a right-hand 
direction, all the odd numbers, 1. 3 and 5. 
move towards the right, while 2 and 4 ma 
in the opposite direction. 

For the benefit of those interested the 
next number of Popular Mechanics will con¬ 
tain a pl.an of Figs. 1, 2. 3. 4 before rolled, 
and of Fig. 5 after it is rolled to a circle.- 
rontributed by Paul S. Baker. Muscatine, la. 


Bayberry tallow appliwl to the surface of 
hot iron patterns is quite ns good am tte 
\\eeswnx and tnlloWi 
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HOW TO BEND WOODEN STRIPS TO SLINQ A PLANK EDGEWISE 


In pattern shops it is frequently necessary 
to cover a pattern with narrow strips of 
wood curved to conform to the curves and 
angles of the surface. These strips are first 
heated, says Wood Craft, and then, while 
hot, bent on a device called a “bender.” 

One of these benders may be made of a 
length of ordinary stovepipe. Nail the pipe 
to a board and put a spirit lamp inside of it. 
That part of the pipe above the fiame will 
become very hot Now, try taking a strip 
of pine, Yj in. wide, 12 in. long and % in¬ 
thick, placing it crosswise on the pipe ovei 
the heated part and pressing both ends of 
the strip downward. As soon as the wood is 
heated through, it will conform to the shape 
of the pipe and will remain in that shape 
when removed. 

Benders from a tube 1 in. in diameter to 
12 in. are required in the pattern shop, 
more particularly in putting stove patterns 
together. Small benders are rested on a 
frame and a gas jet Is Introduced through a 
slot on the under side. The illustration 
shows one form of bender with a lighted 
spirit lamp within It. This bender has a 
handle by which It may be held in a vise 
when In use. Those underneath the bench 
on a shelf have no handles and are handy 



Bcodiag Strips of Wood 

to place anywhere. The opposite end from 
where the lamp enters the bender is closed 
by a block to which the sheet iron is nailed., 
holding it rigid. 

These thin strips are fastened to the fol¬ 
low-board in the following way: The form 
when ready to cover is given a coat of shel¬ 
lac, and when this is dry it is sandpapered 
lightly then thinly greased with tallow or 
lard. This will hold the strips close. To 
tuM a strip so that others can be glued 
edgewtms aggjlnst it^ use pattern makers’ 


A plank on edge is better for supporting 
a swinging scaffold than u plank laid flat, 
says the American Machinist, ns it is stiffer 
on edge. The method of slinging a plank 
edgewise by a rope so that it will stay is 
shown in Fig. 1. A clove hitch is made 




Fig. 2 


around the end of the plank; then one of 
the parts Is twisted around the plank until 
the ends lead as shown. 

To shorten a piece of rope without cut¬ 
ting it, try the sheep’s shank shown in Fig. 
2. The rope is brought back on itself, mak¬ 
ing two or more bights, and a half hitch is 
taken around each bight This knot will not 
slip, and will nearly fall apart of its own ac¬ 
cord if the strain is released, so that when 
there is a Ilabiiity of this happening, It is 
well to pass a piece of wood through the 
loop A at each end and pull the rope tight 
on them. 


HEAT LOST BY RADIATION 


The amount of heat lo.st by radiation from 
bare pipe.s containing steam at 100 lb. 
pressure has l)eeu estimated to be about 
equal to two tons of coal a year for each 
10 sq. ft. of pipe surface. It has also 
been found that 88 per cent of this loss 
can be saved by the best pipe covering. 


The painter can keep the water in the 
brush troughs from freezing In cold 
by the addVtVoTi ot eaW. wc ^ 

Neither wVW hxxrt XXifc 
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HANDY COAL BOX FOR HOUSE 


In place of the dirty coal bucket setting in 
the kitchen l>e8ide the range a coal box like 
the one illustrated may be used, eliminating 
a large amount of dirt and cleaning. 

The box is fastened on the outside of the 



Substitute for the Cool Bucket 

kitchen, within easy reach of the range. 
It may be of any size, but is amply large 
if made 12 in. wide, 15 in. long and 24 in. 
high. An opening, about 8 or 9 in. high, 
through the wall, with a slanting hinged 
door on the inside, admits the <’oal to the 
kitchen. The coal is deposited in the box 
from the outside, and is fed to the opening 
within by gravity. Referring to the illus¬ 
tration, the parts indicated are: A, kitchen 
floor; B, side of house; C, coal l)OX; D, open¬ 
ing in wall; K, removable lid outside; F, 
hingi'd lid within kitchen.—Contributed by 
Win. 0. Tisclumdorf, Mt. Vernon, Ind. 


RECHARGING DRY BATTERIES 


Dry batteries can be recharged, if not too 
far gone, by the following simple method: 

Bore two holes in the top down through 
the composition there, one on each side of 
the carbon. Pour Into these holes about one 
gill of diluted siilphuric acid (3 parts water 
and 1 part acid), and plug the holes up 
with common soap. Let the batteries stand 
nitout 12 hours, when they wUl be neatly an 
new. The batteries I need 'weie 


ones thrown away by a telephone company 
as worthless. That was six months ago, and 
they are in service yet—Contrlboted by Wm. 
J. Slattery, Emsworth, Pa. 


PURITY OF SCRAP LEAD 


Old lead pipe, or scrap lead, is not always 
suitable for the purpose to which it is to be 
put Often it contains foreign matter of an 
offensive nature and quantities of water. 
Sometimes this accumulation of water 
causes an explosion, more frequently occur¬ 
ring where the water is frozen. As an illus¬ 
tration of this, a kettle may be half filled 
with melted lead and then scrap lead con¬ 
taining water or ice added. The steam will 
cause an explosion, possibly blowing out 
half the lead in the kettle. 

Because of frequent remeltings of old 
lead, it gradually comes to contain a con¬ 
siderable per cent of tin and antimony, but 
these metals are beneficial, serving to 
harden the pipe and making it preferable to 
that made of pure metal, which corrodes 
more rapidly when exposed to moisture. 
Underground telegraph and telephone cables 
arc encased in lead pipe containing from 
3 to 4 per cent tin, on account of this fact 

In melting scrap lead place a stick of 
wood in the bottom of the lead kettle and 
let it boil for some time. This will reduce 
the oxide and a good clean metal will result 
when the dross is skimmed off. 


WIRE TRUING DEVICE 


The wire-truing device illustrated has 
been used by F. F. Berry. 104 Heed av., 
Peoria, 111., dally on hollow tubing 3-S2 in. 
in diameter, with satisfactory results, neith¬ 
er twisting nor breaking the tubing. 


n-e= 
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For Truing Wire 


Part A is made of hard wood SV& ti. 
wide, 1 in. thick and in. long with holM 
made in the sides and plugged up with Mm 
wbYcb mute the hspf 
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Holes for the wire are a little more than 
3*32 in. in diameter. B is made of round 
hard wood and the screw, C, which is made 
of common iron, sets in loosely. This is said 
to be an excellent device for hand work on 
small wire. 


STEEL SQUARE AND PIPE 
WRINKLE 


The diameter of pipe necessary to carry 
the contents of two smaller pipes may be 
determined roughly by the use of the steel 
square, says the Engineer. 



On a board or sheet of paper mark off the 
diameters of the two known pipes, as AB 
and AC, Fig. 1. Then measure across as in 
Fig. 2. The distance is the required diame¬ 
ter. 


HOW TO PIPE WATER-COOLED 
MOTORS 


In the left-hand illustration, showing a 
four<;ylinder water-cooled motor, the cylin¬ 
ders are cast in pairs and the honeycomb 
radiator forms the front end of the bonnet. 
From the base of the radiator the water is 
drawn by the gear-driven pump to the base 
of the water jacket, surrounding the rear 
pair of cylinders. From the jacket it passes 
from the center of the top of the jacket tc 
the base of the jacket for the front pair of 
cylinders and finally exits from the top of 
this pair to the top of the radiator. In this 


way the back pair of cylinders gets the cold 
w’ater and the front pair the warmed water 
from the rear. 

This method is incorrect. It is better to 
have the water in both cylinders as near the 
same temperature as possible, says the 
Motor Age. Where the water is distributed 
to both cylinders evenly, as shown in the 
second drawing, the cooling is more even. 
Where the water is introduced to rear cylin 
ders first, the hot water enters the front 
cylinders at a higher temperature than that 
of the water in the rear cylinders, which is 
cooled by the force of the air through the 
radiator. 


HOW TO BABBITT A LOOSE 
PULLEY 


Remove the old babbitt from the pulley 
and make a base a trifle larger than the 
diameter of the pulley, to which fasten a 
round piece of wood, standing vertically as 
shown at A, Fig. 1. Place the pulley upon 
the core base, and after leveling across the 
rim, move it so that core P stands exactly 
in the center of the hole in the hub (Fig. 2). 

Bring a collar (previously put on), of the 
same size as the core, up against the bottom 
of the hub and secure it in place by means 



A 

flt.2 

Of the set screw, directs a writer In the 
Engineers’ Review. Fill the crack between 
the collar and the hub with plaster of parts. 
Plug the oil hole with wood, pour babbitt 
metal in around the core and allow it to 
cool. When the babbitt is cool, remove the 
core, which will have shrunk some. Then 
scrape the babbitt until a good fit to the 
shaft is made. 



PuMr 
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A NOVEL CLOCK DIAL 


We made a unique clock dial for our 
sliield clock in the follOAvinj; manner: 

Taking out the old dial, which was made 
of metal, we applied to it two coats of 
white enamel, allowing the first coat to dry 
before applying the second. We then 
painted in aluminum a circular band on the 



dial about 2 in. from the center. A band 
of aluminum was painted on the edge of 
the dial, also. Between these bands there 
was one of white enamel, and on this we 
painted in black enamel the inscription, 
“Lest we forget,*’ letting each letter repre¬ 
sent a figure. Referring to the illustration: 
1 and III indicate white enamel; and II and 
IV indicate aluminum.—Contributed by Cor¬ 
don M. Backu.s, Hackensack, N. J. 


REMEDY FOR SLIPPING 5BT 
SCREWS 


When the set screw on the pulley of the 
governor shaft of a 10-hp. engine persisted 
in working loose, a correspondent of the 
National Engineer remedied the matter as 
follows: 

The spindle was taken out and a )4'in. 
hole drilled lengthwise of it, between the 
spindle and governor pulley—near the place 
where tlie sot screw wasMocat^. A wire 
nail, a trifle larger than the hole drilled, was 
then driven into the hole and prevented the 
set screw from slipping again. 


HOME-MADE RINQINQ DEVICE FOR 
TELEPHONE EXCHANGE 


To make this device, which with ten cells 
of batteries will furnish sufficient ringing 
current for a small exchange, procure a vi¬ 
brating bell, a ^ M. F. condenser, a 2 M. F. 
condenser, a push button switch and a kick 
coll such as is used in telephones in place 
of a generator. 



Circuit Arrangement for Ringing Apparatus 


RAISING ROOF OF HAY BARRACK 


An improved method of raising the roof 

of a hay 
barrack is 
described in 
the Country 
Gen tloman. 
The old way 
has been to 
use a screw 
which wa.s 
more expen¬ 
sive to start 
with and a 
time- con- 
s u m e r in 

operation. The new method is by means 
of a lever, the use of which is clearly shown 
-- eut 



Remove the gong and tapp<‘r of the bell 
and solder a piece of No. 12 iron wire, 5 In. 
long to tiie tapper rod. Upon this place a 
light weight which can be moved up or 
down to govern the speed of the vibrator. 
Screw tlie vibrator and kick coll to any 
convenient base, says the Telephone Jour¬ 
nal. and arrange the circuit as shown in the 
sk('tch. Place the push button switch in a 
convenient position, preferably near the 
crank of the hand generator. Connect the 
’ j M. F. coiuhmser across the terminals of 
the secondary winding of the kick coll, and 
Ihe otlier condenser across the make and 
hn'ak contacts of tlie vibrator. 

When the operator rings, pressing the 
switch closes tlie battery through the pri¬ 
mary circuit of the kick coll and vibrator, 
this causing the secondary of the coll to do> 
liver an alternating current. The rliisllg* 
ofitcv \% \w manner 
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HOME-MADE LATHE RUN BY A 
GRINDSTONE 


The boy who can find use for u lathe can 
make one for himself which will do for or¬ 
dinary purposes. Fig. 2 shows the lathe. 
Make the ends 4 by 2 in., and the side 
pieces, 6 by 1 in. by 18 in. long, leaving be¬ 
tween the ends 14 in. Nail the parts to¬ 
gether securely. Bevel off the side pieces, 
leaving about 3-16 in. square edge to act 
as rests for the tools. Screw through each 
end, rather tightly, a coach or lag screw 
with the point ground conical on the grind¬ 
stone; these to act as lathe centers. Cut 
away part of one of the side pieces, as 
shown, to clear for the belt. 

A correspondent of Wood Craft rigged up 


ordinary wood chisel. Bore holes as shown in 
Fig. 1. These strainers can scarcely be dis¬ 
tinguished from those bought at the stores, 
and are only illustrative of the Work that 
can be done on this simple lathe. 

The lathe may be fastened to anything 
wooden, as a house, fence, gate, etc., at a 
distance requiring a good long belt to main¬ 
tain the right tension. 


METHOD OF SOLDERING 


Clean the parts thoroughly of all grease, 
rust or scale and wet them with prepared 
acid. Hold the soldering copper on each 
part until the article is well tinned and the 
solder has flowed to all parts.—Contributed 
by Alex. Betzer, 442 Austin avenue, Chicago. 
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Practical Home-Made Lathe Run by a Grindstone 


a lathe like this to make some wooden wire 
strainers 2% in. diameter and 6 in. long out 
of some 3x3-in. studding, work he would 
otherwise have been obliged to do by hand. 
Fig. 1 shows the shape of these strainers. 
To turn them proceed as follows: 

Cut off pieces of 3x3-in. stock, 12^: iu- 
long and chop off the corners roughly. 
Deeply countersink these pieces in the cen¬ 
ter of each end and put them between the 
centers to run fairly free. Connect up the 
grindstone as shown, using old reins for 
belting, piecing them together with wire 
lacing and butt joints. Run the belt around 
the end of a chunk of wood, before fixing 
the wood between the centers, and then 
round the grindstone. Now get a small boy 
to turn the grindstone while yon operate the 
hitbo. Do one-half at a time (each piece 
fff irtiig two strainers) and then turn the 
* fair Old and finish. Use an 


BLUEPRINTS FROM TYPEWRITTEN 
MATTER 


When a number of copies of a specifica¬ 
tion or other paper are wanted, and none of 
the ordinary methods is convenient or de¬ 
sirable, make blueprints from the type¬ 
written sheet, suggests a correspondent of 
the American Machinist. 

Write the matter out on the typewriter, 
putting a piece of carbon paper in back of 
the sheet to give the prinjing density on 
l)oth sides of the paper, then proceed with 
the blueprints in the usual manner. Use 
manifolding paper, the grade called unglazed 
onion skin. For white prints use new car¬ 
bon paper and make the prints from that, 
in which case the letters, 
white grownd, T\ve Vs* 

expensWe Wiaii 
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SCALING PIPES WITH PNEUMATIC 
HAMMERS 


Pneumatic hammers are being used in ice 
and refrigerating piants for scaling con¬ 
denser pipes. 
The method 
is shown In 
the illustra¬ 
tion. The 
care of the 
condenser is 
very Import- 
a n t in a 
plant of this 
kind, as by 
a few weeks* 
n e g 1 igence 
the cost of 

production is greatly increased. 

PORTLAND CEMENT COUPLING 
FOR PIPE 


Needing a coupling for i^-in pipe, and not 
having one, I used Portland cement, making 
a thick putty and putting it on just as in 
wiping a solder Joint. The same method 
can be used on bui*sted pipes, and the 
cement will hold like a coupling. I also 
stopped a leak in a heater with a thin paste 
of cement.—Contributed by Walter Weber, 
643 W. 46th street, Chicago, Ill. 


REMOVING HARD OLD PAINT 


Hard old paint can be removed in the fol¬ 
lowing manner: Dissolve 1 lb. potash in 3 
pt. water and lieat tlie mass, then add dry 
ochre until it is like rough stuff. Spread tills 
on tlie paint and let stand until the paint 
softens. Tlien scrape off the mixture, di¬ 
rects the Master Painter, wash the paint 
clean, then dry and sandpaper. 


TO MEND AN OLD SHINGLE ROOF 


Cut pieces of tin about 7 in. by 2 in. from 
old cans that are not too rusty and slip tbeso 
pieces under the Joints and cracks In the 
shingles. Do not nail the tin, as the naih 
would split the shingles. In this way an 
old roof can be made to last several yeara 
—Contributed .by Gordon M. Backus, 32 
Euclid avenue, Hackensack, N. J. 


RE-BORING A GAS ENGINE 
CYLINDER 


An 8-hp. gas engine cylinder which was 
solid with the bed and entirely too large for 
any of the machines in the shop, was re¬ 
bored by a correspondent of Canadian 
Machinery, by the following method, which 
proved economical, accurate and a time- 
saver. 

Three hardwood collars were put on a long, 
true boring bar, as showm in the sketch. 
The front end of the cylinder was true, the 
piston not traveling to within in. of the 
end of the cylinder. The back end was not 
worn on account of the counter bore. A 
hardwood collar (maple). A, was made to 
fit the boring bar on the inside and a tight 
fit in the counter bore outside. Close to that 
was put another collar, B, to fit bar as be¬ 
fore, only this was turned to the size the 
cylinder was to be re-bored to, and as close 
to this as pos.sible was the cutter, the hard¬ 
wood coliar, C, was fitted at the other end 
a tight fit to act as a guide or steadier to 
keep the bar in perfect alignment. On get¬ 
ting a cut started it was found that the l^r 
had a tendency to feed ahead of itself, so a 
long rod was threaded and a check nut put 
on, and the same slacked off steadily, and 
with a crank on the end of the boring bar 
what had seemed an impossible proposition 
w'us accomplished in about one hour. 
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DO YOUR OWN BINDING 


The subscriber who wishes to bind his 
Popular Mechanics or any other paper may 
do so himself at practically no cost The 
illustrations are almost self-explanatory and 
the sizes given are for six numbers of Popu¬ 
lar Mechanics which make a very handy 
size book, it being 1% in. thick, 7 In. wide 
and 9% in. long allowing the cover to over¬ 
lap % in. at top, bottom and right side. 

Figure 1 shows the size and shape of the 
cloth covering which can be of book bind- 


shown and then pasting the complete cover 
over this, thereby hiding the rough stitches 
and giving it a finished or book-like appear¬ 
ance. A good flexible back can be made by 
substituting leather, oilcloth, etc., for the 
cardboard backs. The writer has used this 
idea in many cases with very satisfactory 
results and hopes that many Popular 
Mechanics subscribers will take the time and 
pains to avail themselves of this very easy 
way of preserving their papers.—Contributed 
by C. M. Shigley, 676 N. High street, Colum¬ 
bus, Ohio. 



ere’ cloth, thin table oilcloth, old window 
curtain or other material in this line on 
which paste qr mucilage can be used. It 
also shows the position of the two paste¬ 
board or mounting-board backs each 6^ by 
944 in., which are to be firmly pasted in 
place. Fig. 2 shows the outside cover, the 
backs and an Inside cover 9% by 15 in. of 
same material as outside, all in place to be 
pasted together as shown in Fig. 3. 

Figure 4 shows the completed Job, where 
the cover is mounted on the magazines and 
firmly secured by means of good strong 
imper fksteners^ cord, or whang. Fig. 5 
•liowB another way of attaching the cover 
wlikdi la in some respects neater. This is 
^ fint sewing on a good firm piece as 


HOW TO ESTIMATE THE HORSE 
POWER OF A GAS ENGINE 


The horse power of a high grade four¬ 
cycle gas engine may be closely estimated 
by the following rule: 

Each square inch of the area of the piston 
head will give you about 7-16 of a horse¬ 
power. This contemplates the engine in per¬ 
fect condition, igniting at Just the right 
point, etc., running at a speed of 250 R. P. 
M. The ordinary cheap gas engine sold in 
the market today will do but little better 
than % bp. to each square inch of piston 
head surface. The 
thing where Na xeRfiotoeA- 
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AN EMERGENCY WRENCH 

V.'h^'r: ',:i ;c „ j'.S ■: :.ii n*:<^f«3ary 

Vj ;■*■;. .. .:. on- 

lrar#rfj Jy. h or.^:, H a corresipondftiit 

f/f th^' -^^rr‘‘h ftr;*! V.’h<^«>I'r.-fshr. 



Takr >1 pH i »: Ml' in»ii 1< | by % in., or ac- 
conllni^ tn tlic* HtnMiKlli of tlic koy roiiiilml 
(I'Un I) an<l tip^ot tlio cihIs a littlo. With a 
pair of fiillors inako tho iron iiko Fi^. 2 
wliloii sh(»\vH tin* 0(1^0. Of ‘Ti-In. round iron 
iiiakr an onlinary link liko FI»;. 3 and wold 
mil* oihI oil till* bar (Flu:. 4.) Thou cut tlio 
link half lliroiiKli and biMid it over to lay 
on till* other side, 'i'hls niakcs a (rood strong 
wmii'li ( I-'Ilt. r») for any class of work. 


WATCHMAKERS’ OIL 

In a bottle about half full of ;:oi)d olive 
oil. put thin strips of sheet lead. F.xpo.si* 
In the sun for a iiionth's time. Thi'n iiour 
olT the eli*ar oil This is :i chi*ap method of 
luaKlni: a llrsf-elass oil for any lluht inaehlii- 
•'r.v. The oil will not cornwle or thiekeii.*- 
nfr/huti*il h.v .Alex. Uetxor, 442 Austin nvo- 
. (Vib'UKO. 


ENCALSne PASTE FOR COPYING 
PHOTOGRAPHIC PRINTS 


n^y be boii;;ht ready pre- 
or made at home, aa deaired, and few 
pbotosrrapher# realize witb what excellent 
it may be used, saya the Camera and 
f>ark Room. To make the paste, melt 1 ox. 
of white wax and add to it 6 dr. oil of lav- 
•'Mler. When thoroughly mixed, add 1 dr. 
gum elemi and stir the mixture mitil It U 
i|uite cold. 

For copying prints in which there is a 
tendency to show grain, pnt a little piece 
of the paste in the center of the print and 
nil* it In well with a piece of cotton wool, 
working in a circular direction and rabhlnz 
until the wax apparently is all removed. 
Use the paste in the same way to brighten a 
print. 

HOW TO MAKE A SANDPAPER 
BLOCK 


The blo<.‘k may be made either wide or 
narrow. For onlinary use a piece of wood 
6 ill. longer than the width of a sheet of 
sandpaper and 2 In. wide by 1 in. thick 
will do. Round off the back side leaving 1 
in. at one end. Out of a piece of heavy tin 
or sheet metal make a piece to fit the 
roundc^l side and binge it to the square end 
of the wood. On llie flat face of the w*h^ 1 
fasten a piece of heavy cloth or incrain 
cMrp(jt. Work tlie rounded end down to a 
coiid handle. Fasten a button on the hamllf 
end to hold the metal cininp down. Now hy 
wrapping the sandpaper around the wood 
and (iampiiig the etlge on the back, you 



ha VO a rasp that will last longer, do l^etter 
wm-U and is more easily handled than uio<t 
bliM-ks. - ( ontiibuletl liy AVm. F. Hoag, .lud* 
Simla. Ark. 


In hardening small tools that are Uilii 
to wank heat carefully and insert In a laV 
v\\eu draw the temper as maL 





POPULAR MECHANICS 


m 


HOW TO MAKE A SIMPLE LAN¬ 
TERN CARRIER 


A lantern carrier, made as illustrated, has 
been in use in my horse stable for nearly a 
year, and has been very satisfactory. This 
carrier can be made at little or no expense. 
The parts are: A, small grooved wheel 
about 1 in. in diameter with % in. hole 
through it; B, % in. by % in. bolt; C, weight 
hook of an old steelyard scale; D, piece of 
soft pine grooved so that it will fit in the 
weight hook, as the weight hook is too wide 
inside for the wheel; E, heavy wire hook 
bent at one end to hang the lantern on and 



with the other end put through the swivel 
loop, I, and bent around; F, heavy wire 
track, stretched tight, upon which the car¬ 
rier runs; G, stopping block, which is pushed 
down a few inches and nailed to a joist, J; 
H, coil spring slipped on the track in front 
of the stopping block for the carrier to 
bump against; should it run farther than is 
desired, the spring will prevent breakage. 

The stopping block should be placed far 
enough away from the wall so the lantern 
cannot swing and strike it, and the carrier 
should be equipped with a swivel, I, as the 
lantern sometimes turns one way or the 
other, and without the swivel would twist 
the carrier on the track so that it wouldn’t 
run well. This carrier is a good one, as 
the lantern cannot be knocked down by 
loose 8tock.-Contributed by J. C. Mannel, 
Lincoln, Kansas. 


DtF oHm or any other dry pigment is too 


HANDY SOLDERING IRON HOLDER 
TO USE OVER A GAS JET 


From 1-in. hoop iron cut one piece 7% in. 
long to make the top part and another piece 
4% in. long. Bend these pieces as shown in 
the sketch and then rivet them together. 
Make two holes in the ends (A, B) for put¬ 
ting the device on the gas jet—Contributed 



Support For Soldcrlog Iroo When Heotiog 


by Wm. T. Ackerman, 1311 N. Stockton 
street, Baltimore, Ind. 


CEMENT FOR PIPE JOINTS 


Grind, wash, mix and regrind to a fine 
powder, 15 parts chalk and 60 parts graph¬ 
ite. Add 20 parts ground litharge and mix 
to a stiff paste with 15 parts boiled oil. 
This preparation, says Domestic Engineer¬ 
ing, will remain plastic for a long time, if 
stored in a cool place. 


DISK FOR TURNING LAMP WICKS 


Many times the disk that is used to turn 
lamp wicks, becomes unsoldered and is lost. 

In this case, take a 
copper cent and file 
it with a small rat- 
tail file tb the shape 
shown In the sketch. 
Drill a hole in the 
center and solder the 
cent to the stem. If 
the wick is hard to turn up or down, this 
gives a better grip than the original disks 
with their finely milled edges. I have also 
used this to advantage on hand bike pump 
connections.—Contributed by Stoke Richards, 
Santa Clara, Cal. 


Do not 

In any qnanWXy lot ox\3Ki\ot - 
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HOW TO MAKE A DESK LIGHT 


From an electrical supply dealer get some 
office cord, a socket and bulb. 

To make the plug which is to fit into the 
wall socket, get a bumt-out bulb and break 
the glass; inside there is a small glass tnbe^ 
break this also, being careful not to break 
the wires inside of it. To these small wires 
attach the cord. Cut a piece of rubber to 
the shape show'n in Fig. 1, and fit it in to 
keep the wires apart. Then bind the wires 
with tape, to keep them away from the 
brasswork and prevent short-circuiting. 

Cut some pieces of wood, about % in. 
thick to the following dimensions: One 
piece, 8 in. by 4 in. (back); two pieces, 8 
in. by 3% in. (top and bottom); one piece 
8 in. by 2^ in. (shade); two pieces 4 in. 
by 3% in., with a hole in one piece for the 
socket (ends); one piece 8 In. by 1 in. by % 
in. (standard); one piece 5 in. by 3 in. (base 



of standard). Fig. 2 shows the back, Fig. 3, 
the socket end and Big. 4, the base for the 
standard, the other pieces are used Just as 
cut. 

Of these pieces of wood make an oblong 
box as shown in Big. 5. Bit a piece of tin 
in the back for a reflector. Bevel one edge 
of the piece for the shade and fasten it on 
so as to throw’ the light dowmw’ard. Cut 
two pieces of tin, (\ to flt over the ends and 
hold the shade firmly. 

Attach tln» socket to the cord, when you 
will have the plug at one end and the sock¬ 
et at the other. Put the socket through the 
hole cut In one end of the hox and fit a rub- 
l)er w'usher around it inside the box. Then 
Insert the bulb, put the plug in the wall 
socket and turn on the light. 

If the device Is too low, bend two pieces 
'»f tin about 1 In. wide in the form of the 
idard and fasten them to the heck ot 
box as at A and B, Fig, 2 , bo ae to 


the box slide up and down on the standard 
cut from the wood, which is fastened to 
its base (Fig. 4.)—Contributed bjr B. W. 
Pordy, Chicago, HL 



nf.3 



^vl«b 


( 







POPULAR MECHANICS 


457 


HOLE JEWEL FOR A WATCH 


When the jeweler requires a hole jewel 
and has not one to fit, he can make one out 
of a small chip from a glass rod. 

Put the chip of glass on a piece of char< 
coal and heat it with a blowpipe until it 
draws up into a round ball; then stick it on 
the end of a match with sealing wax and 
rub it on an oilstone until it is flat; turn it 
over and rub the other side until you get 
the required thickness. Then, with a small 
drill and turpentine, drill a bole the size of 
the pivot Polish the hole with diamond dust 
on a copper wire and countersink with a 
large drill for the oil cup. The whole jewel 
can be polished with dust on a piece of peg 
w3od. 

I have drawn down a glass rod and broken 
off roller jewels, also. Either of these jewels 
can be bought cheaply, but the glass jewels 
are better than the brass ones commonly 
soldered in.—Contributed by Henry F. Shaw, 
jeweler, Dalton, Mass. 


IMPROVED SOLDERING OR TIN 
NINO ACID 


Into 1 lb. muriatic acid put all the zinc it 
will dissolve and 1 oz. sal ammoniac. Add 
as much clear water as there is of the 
acid.—Contributed by Alex. Betzer, 442 Aus¬ 
tin avenue, Chicago. 


FASTENING A ROPE TO A RING: 
A DEFENSE 


Regarding the discussion of the methods 
of fastening a rope to a ring, which ap¬ 
peared in our September, 1905, number, 
Joseph B. Kell, of Marlon, 0., writes: 

Mr. Joannis has not correctly analyzed the 
operation of the fastening, as described by 
me. when in use. It does provide two wear¬ 
ing surfaces in that the two thicknesses of 
rope passing through the ring are worn sim¬ 
ultaneously, and not separately, as Mr. Joan¬ 
nis seems to think. Moreover, the simple 
knot in which the ring is tied does not bend 
the rope so short as in the round turn of 
Mr. Joannis’ method, and hence does not 
strain the rope so much locally. 


For tightening screw connections, dissolve 
powdered shellac in 10 per cent ammonia 
and paint the mass over the screw threads 
after they have been thoroughly cleaned; 
then screw the fitting home. The joint will 
be Imperrieos to hot or cold water. 


HANDLING PIPE OFFSETS 


While installing some 8-in. pipe, a corre¬ 
spondent of the Engineers’ Review used the 
offset fitting shown in Fig. 1 to overcome an 
offset caused by the 8-in. flange being riv¬ 
eted crooked to a new return tank for the 
elevator. Fig. 2 shows the elevation of the 
two elevator pumps and tank which, being 
crowded well together, required the use of 
close nipples; it also shows how the piping 
was run and what fittings were used. 



Flange connection was made to pump B, 
and when trying to connect to the same, it 
was found that the center of the pipe was 
1/16 in. lower than the center of the suc¬ 
tion opening of the pump, caused by the 
crooked thread in the flange pitching down. 
Cutting a crooked thread on a nipple was 
tried but the nipple was too short to give 
enough pitch. Then the special casting. Fig. 
1, was made and used as at A, Fig. 2, mak¬ 
ing a connection without undue strain. 

In turning an 8-ln. pipe line to make an 
angle less than 135 degrees and more than 
90 degrees (Fig. 3) a 45-degree ell, a short 
nipple and a flange union, between which 
was Inserted the diitchraan shown at Fig. 4, 
were used to get the right angle. The holes 
in the casting were drilled large enough to 
allow the bolts to pass through. The slant 
was % in. in 11% in. of pipe. 


To render rough woodwork almost non- 
inflammable, two heavy coats of ordinary 
lime whitewash is recommended by a paint- 
era* louxnaX. 
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ASPHALTUM PREVENTS RADIA¬ 
TION OF HEAT 


Painting pipes with aspbaitnm insulates 
them irajCcientlj to keep consklenible heat 
from radiating, declares a correspondent ol 
the National Engineer. In a plant wbeiv 
the ezbanst steam was used in the heating 
system, the pipes of the system bad been 
given two coats of asphaltnm, and it wa^ 
impossible to keep the building warm all 
that winter. That it was the aspbainim 
that r-Hused the trouble was not discovered 
until later. 

Ill another plant the w'riter had re-ar 
ningffil the cylinder lubricating system by 
substituting a central oil reservoir for Indi¬ 
vidual cups, ns shown in the sketch, with a 
marked saving of oil. This reservoir was 
constructed of boiler plate to safely with¬ 
stand a pressure of 120 lbs. Overhead Id 
the engine room were a number of small 
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SHOP NOTES 


SCREW.PLUQS MADE OF OLD 
BULBS 


Screir-plugi, tbaugh not expensive^ can bo 
made of old burncnj out bulbs, in the follow* 
In^r way: 

Break the glass o£f e^^en with the screw 
base (A) and also the little cap through 
whicb the wires are admitted to the lamp. 
Be sure to leare the wad of felt In to pre¬ 
vent short-cireulting. Connect the wires or 
cord (B) to the wires on the base (0) 
securely* Wrap some rubber tape <D) 
around the connection to keep the wires 
from touching. 

Mix a little plaster of paris and water to 



HOW TO MAKE A BENCH BRACE 


To make a handy brace and a cheap one 
take 3 pieces of pipe 6 In,long (AAA): 
three %in, ells one %4n, nipple 3 



Brace Made of PIpa Ftttlogt 


In, long (C); one %4n. cap (D); one ell % 
In, by H la. (E) and one nipple 3 in, long 
by % In. square (F) to fit the shank of the 
bit (O). Screw all these parts together as 
iilustrated.—Contributed by Scott H, PUlb 
Ups, Fairmont, W, Va, 


HOW TO REPAIR A 20-IN. CAST- 
IRON PULLEY 


One day whilst a large planer was run* 
tUug, a fellow workman threw an ll*lb, 
sledge hammer across the shop as he 
thought, bat Instead It atrnck the belt and 


the consistency of putty and fllJ in the hol¬ 
low of the base and Just high enough to 
cover well the connections (E, Fig. 3J. 
Eoitnd off the top smoothly and leave until 
perfectly hard,—Contributed by Leslie Peto, 
Cumxl III. 


PASTE FOR PAPERING PAINTED 
WALLS 


To make wall paper stick to painted walls, 
prepare a batter of dour and water in the 
usual manner, only a little thinner, and for 
each calJoii of batter add 1 oz. powdered 
rosin, Set the kettle on a moderate Are and 
aUr until It bolls and tMckena, and the rosin 
ta melted into the paste. When cool, thin 
dawn with a weak solution of gum arabie. 



falUng, knocked five small pieces out of a 
204n, cast-iron pulley, We could not get 
another pulley of the same size for ttie 
planer In iesa than a week, eo I mended the 
broken one, 

1 dTU\«a VR Rt 
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and two or three in the large pieces. Then 
In a piece of iron, A, 4 in. w'ide and the 
I'^ngth of the opening between the spokes of 
the pulley^ I drilled holes to correspond 
with those in the pieces. Then with some 
flathead stove bolts with nuts and washers 
bolted the parts together through the holes 
and tightened all up. The pulley ran all right 
for that week until we could get a new 
one.—Contributeil by Thomas McGuire, Bal* 
timore, Md. 


DEVICES FOR OETTINQ ENGINES 
OFF OF CENTER 


In Fig. 1 is shown a starting bar for get¬ 
ting engines of 100 to 300-hp. off the center. 
This is a simpler method than the old way 
of getting a block and piece of timber and 
prying the engine over a little at a time, 
says a correspondent of the Engineers* Re¬ 
view. On a large engine, however, even this 
wrench will not work. 

For engines not too large, try the device 




shown In Fig. 2. A clamp grips the rim of 
the w’heel and is connected to a long lever 
by a short link. The long lover is supported 
by a stand. When the engineer forces the 
long lever down at the end, the clamp grips 
the rim of the wheel and the engine Is 
turned from center. 


TEMPLATES FOR PATTERN WORK 

Use sheet nliiinimim. the thinnest hard 
stock made; lay out the template with a 
sharp knife. For circular work use a pair 
of dividers with sharp points, then by work- 
ing the sheet back and forth, it will break 
•am and clean on the line.—A Reader. 


REPAIR FOR LEAKY VALVE 


We had a 2-ln. valve on a line of pipe, 
carrying a pressure of 40 ib. The valve was 
practically new, but dripped all the time. 
We faced up the original disk and poured 
an old disk with babbitt, but to no purpose. 


Mcoding a Leaky Valve 

as I suppose there was some roughness on 
the inside of the valve. 

We then burned out the original compo¬ 
sition in the disk and replaced it with a 
leather washer, marked by clamping disk 
and leather together in a vise, cutting to a 
driving fit and driving the washer into tho 
groove with a small hammer. Now the 
valve holds, without any leak whatever, 
against a cold water pressure of from 40 to 
60 lb.—Contributed by Stoke Richards, Santa 
Clara, Cal. 


HOW TO MAKE A BLOWPIPE 
BELLOWS 


A good blowpipe is made of a foot ball 
and a bicycle pump connected up as illus¬ 
trated. The whole apparatus is carefully 
packed in a 10-in. wooden box in the shape 



Foot-Ball Blowpipe Bellows 


Of a cube (Fig. 2). A bole is bored in th« 
top to exactly fit the pump barrel, and the 
pump is wir^ down to the bottom of the 
lK)x. The tube leading from the pump If 
a small vulcanite tap, 
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outside the front of the box. When a very 
9tuall pointed fiame is being used» as in cer¬ 
tain glass-working operations, a sudlclent 
pressure can be easily stored in the football 
to Inat a considerable time without further 
pumping. The tap la then turned off, and 
none of the air can leak out through the 
pump (for, however good the pump may be, 
under the great pressure a slight quantity 
of air tends to irork ont backwards through 
It), Good thick rubber must be used for 
connections, A correspondent of the Model 
Engineer, Loudon, uses a blowpipe like this 
for soldering and melting metals for glass 
working and for chemical experiments, re¬ 
quiring a higher temperature than a Bunsen 
Untijer will give. 


SACK HOLDER MADE OF A HORSE 
RAKE TOOTH 


A handy sack holder can be made of a 
horse rake tooths Make one full turn as at 



A to form a spring and bend each end like a 
pig tall (EE) about 4% in, from the end; 
then flatten and shape. Place a strip of 
hardwood (D) on one side of the spring, 
and fasten It stationary at one end with a 
book (C) having a threaded burr as at F 
on the other side. Make a strong wire loop 
about 2 In, wide to fasten the hardwood 
strip at B and to give the spring play for 
adjustment. 

One of these holders can be bung on a 
nail in the granary while fllUng the sack 
and, as they are very light, It can be hooked 
or unhooked readily without removing the 
Back until It is full,—Contributed by Nathan 
Syverson, Stewartvllle, Minn, 


To lace a driving belt for a high-speed 
tnaclilue, hold the ends together and sew 
them with tough, strong wire, using the 
shoHest atltelies possible. This method la 
recommended In Practical Pattern Making, 
m excellent for fast-running belts. 


4Ct 

SIMPLE GATE HINGE 


To make this binge two pieces of round 
Iron will be required. Heat the pieces and 
twist them around twice as illustrated, then 
bend the ends out and flatten them for 



of Round Ireo 


screw holes as at A and B. The twisted part 
will act as a screw, says a correspondent of 
the Blacksmith and Wheelw'righL and the 
weight of the gate will cause It to close 
itself. 


TO DRAW A PERFECT ELLIPSE 


The following Is a vety ^asy way to dra w 
a perfect ellipse 3 In, long, using a pencil, 
two pins and a piece of thread. 

Draw A-B 2 In. long and place a pin up¬ 
right in the drawing board at each end of 
A*B, Double a strong thread and tie the 
loose ends together to form a loop exactly 
2% In. long. This may necessitate several 
trlnls. Place the looped thread over the pins 
and with the pencil point draw the string 
straight as at C. Then move the pencil 
around In the direction Indicated by the ar¬ 
row, always keeping the thread tight. The 



Easy Way to Brow on Elllpoo 

curve traced by the pencil will be a perfect 
ellipse,—Contributed by Harry E, Hoyt^ lOfl 
Cross St, Malden, Mass, 


Contributions to this department Invited. 
If you have u 





























IMAGINATION AND MECHANICS 


In the accompanying illustration the fig- 
uros correspond with those in the March 
number under the title “The Power of Im¬ 
agination as Applied to Mechanics," and an¬ 
swer the (luestioii propounded therein. 
How many had it worked out right?—Con¬ 
tributed by Paul S. Baker, Muscatine, Iowa. 


CHIPPING LARGE KEYWAYS 


Some time ago I had the opportunity of 
bidding on a job of removing a wood split 
pulley, 5 ft. diameter, 20 in. face, from a 
6-in. jack shaft and cutting a keyway 24 in. 
long bg 1 In. wide by ^ in. deep, and plac¬ 


ing a large 4-ton pulley on same. Several 
different shops figured on the job, the offers 
ranging for from two to four days* work on 
the same. I was given the job to complete 
in 15 hours and the general opinion was 
that the key way alone would take 10 hours. 

I rigged up an old man and after laying 
Cut my keyway, took a IS-lG-in. drill and 
drilled 24 holes along the keyway, each 
about 7-16 in. deep, leaving 1-16 in. in sides 
and bottom to clean up in. In this manner 
the key way was cut and key fitted in seven 
hours, where if I had chipped all of it it 
would have taken all of the 15 hours. This 
is not a new kink, but it goes to show bow 
easy we can forget the simplest thlnsn and 
sometimes to our disadvantage.— Omtilb- 
uted by Norman Baker, Hoopeotgwib U 
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HOW ONE MAN BECAME A 5IQN 
PAINTER 


TOOLS MADE OP OLD BUQQY TOP 
JOINTS 


It takes incessant practice to become a 
good sign painter and no inconsiderable 
part of the training comes from watching 
signs and advertisements, picking out their 
good and bad points and deciding where you 
would improve them. Effects and wording 
are important particulars to watch. It is 
also well to watch sign painters work, when 
one has opportunity. A correspondent of 
the Master Painter tells how he began in 
this way while on the rounds of his daily 
occupation, not having opportunity to learn 
in a shop. 

At last he secured a good plate of the Ro¬ 
man letters and numerals and began prac¬ 
ticing, formulating rules for himself from 
measurements made by himself. After mas¬ 
tering this, which took a long while, he ad¬ 
vanced to the Egyptian alphabet, and so 
through patient toil worked his way on to 
the fancy letters he had admiringly watched 
others make, and at last felt himself com¬ 
petent to tackle a billboard. He finds his oc¬ 
cupation agreeable and well paying and 
names perseverance as his ladder to success. 


DEVELOPER FOR SNOW SCENES 


A good single-solution developer for snow 
scenes, says a writer in the Queen, is as fol¬ 
lows; Soda sulphite, 90 g.; potassium car¬ 
bonate, 15 g.; soda carbonate, 45 g.; hydro- 
quinone, 7 g.; metol, 6 g. Dissolve these in¬ 
gredients in the order given in one litre 
of boiling distilled water and then put the 
mixture in two half-litre bottles, labeling 
one "old” and the other "new.” Use the 
“old” over and over again for developing, 
and as it is used up add some of the solu¬ 
tion marked "new.” 


SEWER CLEANING DEVICE 


The sewer cleaning device illustrated can 
be used successfully up to 150 ft., says the 
Metal Worker. When once the device Is in 


A number of useful tools can be made 
from the long Joints of a discarded buggy 
top. Any amateur blacksmith can hammer 
out the tools to suit himself. In the illustra¬ 



tion, A shows one of the joints; B, joint af¬ 
ter it is cut off; C, dividers made of joint; 
D, inside calipers; E, outside callpers.--€k)n- 
tiibuted by John R. Black, Jefferson, Iowa. 


CEMENTS FOR MENDING 
CELLULOID 


Broken celluloid articles, such as trian¬ 
gles, etc., can be mended with a cement 
consisting of 3 parts alcohol and 4 parts 
ether mixed together. Apply to the frac¬ 
ture with a brush until the edges become 
warm, then stick the edges together and 
leave to dry for 24 hours. 

Another cement, recommended by Machin¬ 
ery, is: Camphor, 1 part; alcohol, 4 parts. 



<t= 
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For Cleaning Pipe Sewers 
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the pipe the joints cannot unlock. The Dissolve and add equal quantity (bjr 
copst m ction^ Is clearly shown in the sketch, weight) of sheUac iq 
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CONNECTINQ WATER SUPPLY 

TANK TO GASOLINE ENGINE 


There will be no more trouble from freez¬ 
ing If the water supply tank is connected up 
to the gasoline engine as shown in the dia- 



Non-Preezable Tank Connection 


gram. Extend the intake pipe, D, to the 
center of the tank and use a 45** ell at 
A, in order to raise the pipe from the bot¬ 
tom. Use a good brass valve at B. The 
operating lever, C, can be made of %-in. 
pipe. Ice may form on all sides without 
closing the water supply. AMien running in 
the day time tlie warm water will melt most 
of the ice that forms during the night.— 
Contributed by Paul S. Baker. Muscatine, 
Iowa. 


CAUSE OF FAILURE OF BOILER 
FURNACES 


The collapsing of boiler furnaces is almost 
always the direct result of scale or of oil 
in the feed water, the latter being a particu¬ 
larly prolific source of trouble, according to 
a recent paper before the Northeast Coast 
Institution of Engineers. No ordinary fur¬ 
nace fails for lack of strength if clean and 
covered with clean water, says the Journal 
of the Franklin Institute. A very thin 
maear of oil, however, has an effect totally 


out of proportion to what might be expected. 
In a furnace having a normal factor of aafe 
ty of five, this factor rapidly decreases after 
the temperature reaches 660 degrees F., and 
entirely vanishes at a red heat Steam at i 
pressure of 200 pounds has a tempemtnre 
of about 380 degrees^ or 270 below the point 
at which the tenacity of the steel begins to 
be affected, but a clean furnace, nibbed over 
with a very clean and thin coat of mineral 
oil, will soon rise above 660 degrees even 
under light duty, and often reach 1,200 dt> 
grees, at which point 75 per cent of ths 
strength has departed. With the use of 
high-grade mineral oils the danger is lem 
than with low-grade oils, due to the fact 
that the latter emulsify and hence cannot he 
removed from the feed water except hy 
chemical treatment. 


DIFFICULTY IN WASTE-PIPE 
TRAPS 


In a factory where the boiler feed facil¬ 
ities consisted of a feed-pump, an ordinary 
injector and an exhaust injector (which 
last did the feeding) a new sink was in¬ 
stalled so as to catch the overflow from the 
injector, caused by variation of load. Botii 
injectors were put together and the sink 
placed under them. The waste-pipe from 
the sink was connected to a pipe that re¬ 
ceived the drips from the engines, pumpi, 
heater, etc., and provided with the usual 
trap under the sink. 

After everything was piped up, it was 
found that the steam pressure in ^e main 
drip-pipe forced the water out of the trap 
under the sink, thereby breaking the seal 
and allowing the steam to back up into the 
engine-room. In order to overcome this, a 



Traps In Waste Pipe 


trap was placed in the iron pipe below the 
trap in the lead pipe. This arrangemeiit 
was successful in holding back the steain, 
but after a few minutes* operation the wa* 
ter in the sink refused to run off. AK-ik 
hose with 30 lb. water pieanira WM wm 
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down the pipe to force out any obstruction. 
As long as the hose was in operation the 
sink worked splendidly, says a correspond¬ 
ent of Power, but when the hose was re¬ 
moved the pipe instantly clogged. The sug¬ 
gestion was made that the trouble was due 
to air being trapped between the two traps 
in the waste pipe. A small hole the size of 
a pin was made, and the sink immediately 
emptied and worked all right. 


TIME QAS LIGHTER 

This device can be used for either light¬ 
ing or turning off the gas. Take the alarm 



winding thumb screw off of an ordinary 
alarm clock as at A. Get a piece of %-in. 
round iron in. long; drill a hole in one 
end and tap it out to fit alarm winding 
screw. Fasten a spool to the rod so that 
the spool will not turn; at the opposite end 
to where the rod fits the alarm screw, fas¬ 
ten the alarm thumb screw, B, so the alarm 
may be wound. Run a stout string, C, from 
the spool to the chain of a self-lighting gas 
lamp, D. When the alarm goes off the gas 
will light or go out according to which chain 
the string is attached.—Contributed by Oli¬ 
ver H. Bradbury, Jr., 142 Grainger av., Knox¬ 
ville^ TeniL 


HOW TO MAKE A CIRCULAR GUN 
HAMMER 


A circular gun hammer may be made from 
^{j-in. round steel 'without welding. Fig. 1 
shows the iron fiattened two ways. At A it 



is made thick enough to make the nose of 
the hammer; at B it is thinner. It is then 
placed in the vise (Fig. 2) and split with a 
chisel at C and D and the points are turned 
each way as at E and F. It is then filed to 
finish as in Fig. 3. This is left hand; to 
make the right hand 'work on the right side 
of the vise.—Contributed by Nathan Syver- 
son, Stewartville, Minn. 


ANTI-HUM DEVICE FOR TELE¬ 
PHONE WIRES 


To make the anti-hum device shown, take 
flat brass, A, 7 in. long, %-in. wide and %-in. 
thick, and hold it in a monkey wrench to 
l)end it to shape. Then drill a %-In. hole in 
the back and pass a %*in. round brass rod, B, 



through. Get a thick old rubber heel and cut 
out two pieces with the holes in the center 
and take the rubber washers out and cement 
them together. Take the %-ln. round brass 
rod 1% in. long, flatten it at one end and 
drill a hole large enough for telephone wire 
to pass Vu 
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wasbf^r on the rod where It passes through 
the %-ln. hole^ then push the rod through 
the pieces of rubber heel, C. Pot a brass 
washer, D, on that end of the rod and a wire 
pin, £, through the hole. Then put the de¬ 
vice on the telephone line as shown In the 
illustration. I used electric light cord, F, 
to bridge across.—Contributed by Edward A. 
Pinkbam, Kennebunkport, Maine. 


HOW TO MAKE A STEP GRAIL 


Many different styles of grails, as well as 
three-cornered scrapers, flat scrapers and 
hand chi.«<els, may l>e made from old flies. 
The illustrations show a goose neck or step 
grail used to get into a cavity. The cutting 
end, shown s<iuare here, can be made in any 
shape to suit the need. The tool may have 
teeth on the bottom side only, or on two or 
more sides; the comers may be round or 
square, but round is best, says a correspond¬ 
ent of Wood Craft, because it leaves a fillet 
of solder on the pattern. 

To make this grail, draw the temper out 
of an old square file, grind off the file teeth 
and forge it to the size of the largest part of 
the grail—5-16 in. Bend it to shape and at 
point A, flatti*n it out. This gives strength 
just where necnled and prevents it breaking 
readily. In width the file is now 7-32 in. at 
the largest part, tapering to % in.; the step 
is 1 3-16 in. down; when the teeth are re.«it- 
ing on a flat plate, the small end on which 
the handle fit.s is 1% in. up. 


A SIMPLE SnUNG WINDER 


The handy spring winder shown In the 
illustration can be made of almost any Umi 
of flat stock. The bole should be of proper 
size to fit loosely on the mandrel; the screw 
must be heavy enough to hold the wire and 
be placed a distance equal to the diameter 
of the wire from the mandrel hole. 

To wind closed springs, hold the bar or 
handle at right angles to the mandrel and 
to wind open springs, hold the mandrel to¬ 



wards the rear end of the lathe. A little 
practice will make one expert at winding 
with this method. Springs of any length up 
to 100 ft., if the wire Is long enough, can 
be wound in this way. 

I have frequently used this method for 
w inding springs to slide over rubber tubing 
used iu laundries on gas irons for protect, 
ing the tubing and to keep it from kinking, 
the springs ranging from 25 to 30 ft. in 
length.—Contributed by W. J. Barber, North 
Adams, Mass. 



Step Qrail Made of Old Piles 


After flattening out at A, forgo out the 
long end to just a little larger than dniw*- 
ings call ff>r and to the desired shape. Now 
make it very soft and file it up true and 
smooth. With a tliree-eornered file make 
the cutting teeth in. apart and 1-16 In. 
dwp. Harden it again and brighten It up 
with emery cloth. Using alcohol torch, 
draw the tempe-r on the cutting edge to a 
dark stniw color. Soften all other parts. 
Make a handle and carefully fit it on the 
nninf4>d Olid. You then will have a tool that 
for years. 


CUTTING WIRE CABLE WITH A 
HACK-SAW 


To cut a wire cable or a thin pipe with a 
hack-saw without breaking the saw, it is 
only necessary to turn the blade end for end 
in Its frame, so that the saw will cut when 
pulling it toward you.—Contributed by Thos. 
McIntyre, 407 Root St. Chicago, III. 


Two persons were electrocuted In Hew 
York recently by electric light wires that 
xiwdfrT tUe weight of sleet 
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HOW TO MAKE DOUBLE PIPE 
HANGERS 


A hanger such as is used to support am¬ 
monia coils is shown in the illustration. The 
coils are hung at distances of, say, 7 and 
14 in. from the ceiling, two coils in a row, 
one directly over the other, says a corre¬ 
spondent of the Engineer. This method 
saves space and makes the parts easy of 
access in case of accident. Two small hang¬ 
ers riveted together so as to form two hooks 
about 8 in. apart form the hanger, the re¬ 
maining portion of which is straight, hav¬ 
ing a ^-in. hole near the end to receive a 
lag screw. Good pipe hangers to fit any 
size pipe can be patterned after these. 

Place one end of a piece of wrought iron 
2 in. wide, % in. thick and 24 in. long in the 
fire until red, then bend it to receive, say, a 



2-in. pipe (grip the pipe in the vise and 
shape the iron around it with the hammer). 
When the bend is cool, place the straight 
end in the fire, heating it for about 6 in. 
from the end. Run the heated end through 
the vise for 6 or 7 in. and tighten the vise. 
Place a square wrench on the heated end 
and make a half twist. If the pipes run in 
an opposite direction to the beams, this half 
twist will cause the hanger to fit against 
the beam better, if not, the twist can be 
omitted. At a point 8 in. from the top of 
the hook place another hook of the same 
size and style, but not more than 4 in. long 
and with a hole 1 in. from the straight end. 
Cut another hole in the long hanger, 12 in. 
from the twisted end, then rivet the two to¬ 
gether, one directly over and in a line with 
the other. 

Any section of pipe can be removed with¬ 
out molortipg the others. 


SETTLINQ WALL CAUSED LEAKY 
PIPE JOINTS 


A leak occurred in Joints A and B in a 
supply pipe, which with the cylinder of a 
steam en^ne is shown in the illustration. 
After the joints had been taken apart, says 



a correspondent of the National Engineer, 
it was found that the trouble was caused 
by the settling of the wall separating the en¬ 
gine and boiler rooms and which originally 
had supported the pipe. When a hanger 
was placed at C to support the weight of 
the pipe, there was no further difficulty. 


ALARM FOR A SOUND SLEEPER 


Referring to the sketch: A is a copper 
w^e; B, brass or copper rod; C, standards; 



D, alarm key. When the alarm key, D, 
turns, the brass or copper rod, B, drops on 
copper wire. A, and so completes the cir¬ 
cuit ringing the bell.—Contributed by 
Evans, Hndsnu, 
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COMBINATION BACK TABLE FOR wire is first laid lengthwise of the rod. and 
BOX SHOPS each turn of the wire goes around both wire 

- and rod. Let the wrapping proceed away 

A bandy back table for use iii box shops from the top end of the rod. Maka not 

Is shown ill the sketch. It may be either fewer than twelve turns, then twist tosietber 

level or tilted. The front legs are 1 in. by the end of the wire laid against the rod and 

4 in., with the lower halves a little longer the main length. 



Adjustable Back Tables 


than the upper ones and slotted about 10 in. 
A bolt, with a thumb screw, passes through 
a single hole in the upper leg into the slot 
of the lower one and a couple of large wash¬ 
ers on each side permits of great strain in 
tightening. The lower leg may be vertical 
or slanting. 

The back table is used behind the pony 
planer to recidvc the stock as it comes 
through. This saves rehandling the pieces 
so many times. When there is no one be¬ 
hind the planer to take away, says the 
Wood-Worker, the table described may be 
tilted so that boards, fed one behind the 
other, ill a singie or double line, will pile 
themselves. 

ATTACHINQ WIRES TO GROUND 
RODS 

To solder a heavy wire on a ha If-inch 
ground rod is not an easy matter to one who 
does not know the right way to go about 
it. KIther ste(*l or copper wire may be used 
for the ground, and should not be smaller 
than No. 14 gauge (.080 in.). Heat the rod 
red hot for about 1 ft. at the top end. A 



The Proper Method 


combination of blow torches, a coal stove, 
or a forge may be used for heating, says 
Telephony. Scrape the heated portion 
quickly with a file, and wrap the wire on 
it as Ju the Jiiustratiou. The end of the 


The wire will have become somewhat 
heated by this time. Bend it down along 
the rod, out of the way, and lay the heated 
end. Joint and all, in a box of granulated 
sal ammoniac, rolling the entire Joint in it 
Dense white fumes will rise, and when a 
stick of solder is held against the rod it will 
melt in a pool in the sal ammoniac. The 
sal ammoniac will clean both wire and rod, 
and the solder will flow smoothly on both. 
When the Joint Is fllled smooth with solder, 
shake it free of any excess metal and allow 
to cool. Cooling suddenly in water does no 
harm, bnt washes away excess sal am¬ 
moniac that would cause wire and rod to 
corrode. The Joint should be made a few 
inches from the end of the rod, so that the 
end will not break off when the rod Is driv¬ 
en. No ground rod should be less than 7 ft 
long. 

TO REMOVE OLD PAINT AND 
VARNISH 

The following method Is good, if the sur¬ 
face is to be repainted, says the Painters’ 
Magazine. 

Dissolve 4 lb. caustic soda, 98 per cent, 
or ns many pounds concentrated lye, in 1 
gal. boiling water and allow It to cool. In 
another vessel mix ij Ih. each of 8tnn*h 
and china clay In 1 gal. of hot water 
Beat thirt well, so as to have no Inmps, and 
when cooled off some add it to the soda or 
lye solution, stirring well in the meantime, 
when It forms a thick, smooth paste. Apply 
this paste with a fiber (not bristle) brush 
to the surface in a lienvy film, and when tbe 
paint or varnish is raided wash with wum 
water. To remove any traces of caustlcltsr 
give the surface a coat of vlngpv aad 
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allow to dry before repainting. This method 
will raise the grain slightly, but that is not 
objectionable where the surface is to be re¬ 
painted. 

For removing varnish from wood that is 
to be refinished in the natural, a mixture of 
3% pints American fusel oil and % pint 
turpentine wiil lift the varnish without rais¬ 
ing the grain or discoloring the wood. 


WHEN DRILL STICKS IN ROCK 


When a drill-bit sticks in a bole, the usual 
remedy is to strike the shank violently with 
a sledge until the bit is loosened. It is better 
to strike a moderate blow on the shank, 
near the hole, and never so high up as to 
strike the chuck, because then a bent piston 
or a broken chuck is likely to result Small 
pieces of cast-iron, nuts or other fragments 
are used to keep the drill straight and pre¬ 
vent sticking or '^running off.*’ 


TO MAKE HARD PUTTY 


A little red lead added to oil-whiting putty 
will make it hard but not brittle, says the 
Master Painter. Rub varnish makes putty 
both tough and hard. 


TOOL FOR CUTTINQ JOINTS ON 
CIRCLES 


The tool illustrated does away with the 
necessity for drawing so many lines in order 
to find a Joint on a circle. The device will 
cut any circle by placing the pin on the 
radius. It is marked off like a rule In inches 
and twelfths on the inner edges and may be 
provided with the slide or not, as liked. The 
pin runs through the hinge about ^-in. to 
bold the instrument in place while measur¬ 
ing the distance from A to B.—Contributed 
by Chas. Walters, Mt Vernon, Ohio. 


SIMPLE TANK QAUQE 


A handy tank gauge consists of a gear 
wheel set on a pinion to which is attached 
the hand A. A rack gear, B, meshes into the 
gear wheel and slides on the seat C. The 
hand A moves around a dial, D, with as 
many inches marked on it as it is desirable 
to let the water fiuctuate up and down in 
the tank. 



When the float in the tank falls, the rack 
gear is drawn toward the right, causing 
hand A to move to the left. When the float 
rises with the water in the tank, weight E 
draws the rack toward the left and the hand 
moves in the opposite direction till it reach¬ 
es 7, or whatever the number may be, indi¬ 
cating that the tank is full. This device is 
recommended by a correspondent of the 
Engineers’ Review. 


Heavy manlla paper coated with shellac 
on one side makes an excellent substitute 
for glass for the sign painter, says the 
Master Painter. The prepared paper can be 
carried in the kit easily, does not break and 
is cheaper than the glass. 



. For Cutting Joints on CItcleo 
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DRILLING MACHINE MADE OP 
SCRAP 

A small drilling machine may be made of 
scrap material by any one with a littie in¬ 
genuity. For the one illustrated a piece of 
an old fret machine was used for the head 
(A). An old lathe head stock will do as 
well. Screw the part to a piece of wood 1 
in. thick and then screw the wood to the 
workshop wall. Take a band over pulley B 
at the end and over the small pulleys, C. 
Cl, Cai and over flywheel D at the bottom. 



Fig. I.—Froht Fio. f.— Side 

Elevation. Elevation. 


Place the small pulley C, horizontally to give 
the hand a good grip on i)ulh\v 13. Tap the 
end of si)lndle E to fit a drill chuck off of a 
small level-wheel drill. Arrange the table 
feed of the drill as follows: 

Procure n piece of hard wood to project 
about 3 In. beyond spindle E, which may l)e 
of any convenient length; also, procure three 
pieces of Vi-in. iron—two to form the guides, 
FF. and the other to form the feed-screw, 
>r a small bracket to the waR, 


midway between the end of spindle E and 
the top of the flywheel. Drill a hole thionsb 
one end of each of the gnlde-ters, and let 
the other end into bracket H about In. 
from the wall. Do not let them go quite 
through. Bore two holes through table •!, 
% in. from the edge, and put a brass plate 
each side of each hole to allow the % In. 
guide-bars to slide through easily. 

Tap the third ^-in. bar and make two 
nuts to fit it. Screw one nut up to within 
% in. of the top; square the end above this 
nut and drive it into the table J, so that 
when the table is put on to the guide-ban 
and they are in their places, screwed to the 
wall by a screw through the hole before 
mentioned, in one end, the feed-screw G 
comes exactly under the end of the spindle 
£. Before putting the table in its place get 
an egg-beater (one of the bevel wheel kind) 
and take off the large cog-wheel and one of 
the small ones. Bore a hole through the 
large wheel so that it will slide easily over 
the screw G. Now tom a wooden disk the 
same size as the large wheel and cut a bole 
in it to fit the nut on the feed-screw. 

Screw the large wheel on top of this disk 
(cogs upward) and put the nut into the 
square hole in the wooden disk, and screw 
a small brass plate on the opposite side of 
the cog-wheel to keep the nut in its place. 
Bore a hole in the bracket at the same dis¬ 
tance from the wall as the hole for the feed¬ 
screw in the table J. Screw the cog-wheel 
and disk on to the feed-screw Q, ard i>ass 
the guide-bars through the hole in the table 
J, and pass the feed-screw through the hole 
in the bracket and screw the guide-bars to 
the workshop wall, but put a %-in. washer 
on the screw between the wall and guide- 
bar. Take the small cog-wheel off the egg- 
beator and fit it to an axle. The best way 
of doing this Is to get a piece of wire slight¬ 
ly larger than the hole in the cog-wheel. 
Tap this for 1 in., so that it will screw into 
the cog-wheel, and make two nuts the same 
thread. Those nuts must be slightly smaller 
than the cog-wheel. Screw one as far as 
it will go. 

Next screw on the cog-wheel and a nut 
outside that These nuts must be screwed 
up fairly tight to keep the cog-wheel from 
revolving on the axle. Now cut off the axle 
about 2 in. from the small cog-wheel and flx 
a piece of brass about % in. by in. by 1 
in. This should be fixed as follows: 

Square the end >f the axle and drill two 
holes in the bra's plate about 14 In* tnm 
each end. Into one of these secure o aboII 
bauAXe; AxWe the other end on to tto O fl O Bl 
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end of the axle and screw on a small nut 
outside it Get two small brass plates, and 
bend over the bottom about % in., L-shaped, 
and drill two small holes through the bot¬ 
tom of the L to screw down to the bracket 
H. Drill another hole on the other side of 
the angle to take the axle L. These holes 
should be drilled so that when the brackets 
are screwed down the small cog-wheel 
meshes with the large one K. Put a small 
washer outside the plate between the han¬ 
dle and plate, and cog-wheel plate. Now 
screw these plates to the bracket so that 
one comes up against the small cog-wheel 
and keeps it in place. Screw the other one 
up against the handle^ so that axle L has no 
end play. 

If, when handle M is turned to the left, 
table J will not come down of its own ac¬ 
cord, pass a piece of brass over the large 
cog-wheel, K, and screw down at each end. 
The flywheel may be taken from an old 
sewing-machine, and if it is not quite heavy 
enough, put a lead weight on it. Pass a 
bolt throned the center of the flywheel with 
a shoulder on behind. This bolt should run 
through the workshop wall and a nut put 
on from the outside. 

Put a bolt, N, into one of the spokes of 
the wheel and put a piece of thick iron wire 
around this and connect it to the end of the 
treadle by a screw at P. Make the treadle 
of wood, 9 in. by 4 in. by 1 in. Screw the 
iron wire on at one end, not tightly, but so 
it can move a little each way. Swing the 
treadle in the middle by two screws, pass¬ 
ing through small metal plates, R, R,, at 
each side. A machine like this was rigged 
up by a correspondent of the Model Engi¬ 
neer, London, and worked very satisfac¬ 
torily. 

TO GILD ON GLASS 

Thinly coat the places to be gilded with 
a saturated borax solution on which lay the 
gold leaf and press down well and uniform¬ 
ly with cotton wool. Heat the glass over a 
spirit flame until the borax melts and allow 
to cool off. 

If the glass is to be decorated with gilt 
letters or designs, paint the places to be 
gilded with water-glass solution of 40 de¬ 
grees, lay on the gold leaf and press down 
uniformly. Then heat the object to 86 de¬ 
grees Frahrenheit, so that it dries a little; 
sketch the letters or figures on with a lead 
pencil, efase the superfluous gold and allow 
the article to dry completely at a higher 


HOW TO MAKE A CHIME STEAM 
WHISTLE 

Procure a piece of seamless brass tubing 
8 in. long, 4 in. in diameter and 1/16 in. or 
less, thick. Have cast a bowl, B, 4 in. in 
diameter, and with a place in the bottom for 
inserting a 1-in. pipe. Also have cast, or 
make yourself, a disk, A, 3%-in. in diameter, 
allowing 1/16 in. between the edge of the 
disk and the bowl for the escape of the 
steam that strikes the bell. Then get a ^-in. 
bolt, C, 10 in. long, threaded on both ends 
and with three slots. Just wide enough to 



Home-Made Steam Wblatle 


fit sheet brass partitions for cells running 
its entire length into. 

Cut the tubing into thirds by dividing it 
up as indicated in the sketch, and use sheet 
brass for forming the cells, soldering it in. 
Let one cell be 4^2 in. high, D; one 6% in. 
high, E; and the other 8 In. high. Put a 
brass cap 4 1/16 in. in diameter, threaded, on 
the top and use an acorn or other ornament 
to finish It. 

To make the valve drill a hole through the 
bottom of a 1-in. check valve, and stick the 
stem of check through the hole, as shown 
in the sketch. Put a brass spring in be¬ 
hind seat or valve disk to force it closed 
after using, then fasten the lever around 
the valve, an ahiaw'a, 
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chime whistle is complete. This whistle 
makes a beautiful' sound and can be heard 
much farther than the ordinary whistle. Fig. 
2 is an inside view of the bell, looking down 
from the top; Fig. 3 shows how the disk is 
fastened into the bowl.—Contributed by 
Thos. McGuire, Baltimore, Md. 


TO SAVE A GIRDLED TREE 


When a valuable tree is girdled it may 
pay to try to save it. The following method 
has been successful. When, in the spring, 



the tree is found girdled, drive a small 
chisel into the bark above and below the 
girdled portion as shown by the dotted 
lines in A. Then cut some large healthy 
twigs of the preceding year’s growth from 
the top of the tree, each a little longer than 
the distance between the opposite cuts in the 
tree. Sharpen both ends of the twigs and 
bend them until the ends can be placed in 
the cuts as shown at B. Press the twigs in 
until they are as near straight as possible, 
BO that there is a perfect union between the 
inner bark of both twig and tree. Four or 
more twigs, acconling to the size of the 
tree, should be placed around it. Then cov¬ 
er the w’hole with grafting wax. If the 
work is skilfully done, says the Rural New- 
Yorker, the tree will be completely cured in 
a few years. 


To render ivory flexible, immerse in a so¬ 
lution of pure phosphoric acid, sp. gr. 1.13, 
until it partially loses its opacity; wash in 
cold soft water and dry. It will harden 
again if exposed to air, but may again be 
n/feb/e by fmmeralng in bot water. 


TANK TO KEEP WATER PROM 
FREEZING 


To keep water from freesing make a tank 
of galvanized iron two or three Inches Da^ 
rower at the bottom than at the top, says 
the Rural New-Yorker. Set the iron tank in 
a bottomless wooden box and place the 
whole directly on the stringers of the well 
and plank up to it on each side. Provide a 
cover to the box. Warm air from the well 
striking the bottom and sides of the tank 
will keep the water warm. 


WELDING A PALM ON AN ANCHOR 


Sometimes an anchor with the palm 
broken off as shown at A, comes into the 
shop for a new palm or the old one to be 
welded on. If the break is not even, trim 
it a little with the chisel, flt a good pair of 
tongs to the palm, swing the anchor in the 
crane (this applies only to heavy anchors 
300 lb. and up) and put both ends of the 
break in the Are and heat them up. 

Have a piece of iron or any old metal 
about 4 in. by 1 in. heated in another fire, 
and when ready bring them all out, place 
the anchor and the palm together and weld 
the flat piece across the break. This saves 
lap'Scarflng or rigging. Turn the anchor 
over and cut out a V-pIece as shown at B. 
Now place the anchor in a clean Are (not 
a hollow fire), get a good heat, fill in with 



To Repair an Anchor 


the V-piece and finish off that side. Then 
turn your piece over, cut away the flat piece 
and cut a V into this side. You now pro¬ 
ceed the same as on the other side, says 
the American Blacksmith, heating the part 
where V was cut, placing a wedge In and 
welding and finishing. You will have a 
good Job by this method if the heats aie 
TVgbt. 
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HANDY DARK-ROOM LAMP 


For those who^use glass trays the dia¬ 
gram shows a convenient way to. rig up a 
dark-room lamp. S is a shelf with a 
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square hole about 1 in. smaller each way 
than the tray cut in it; C is a piece of ruby 
glass held by clamps to the shelf; R is a 
box which encloses the electric light; L is a 
switch, which may be placed anywhere con¬ 
venient; W are wires leading to the light 
When the light is turned on the negative 
will show up plainly.—Contributed by Har¬ 
old W. Moffat, 476 Main St, Orange, N. J. 


TO MEND A GRINDSTONE 


A piece broken out of a grindstone can be 
replaced by covering the surface of the piece 
and the broken surface of the grindstone 
with a strong solution of pure Portland ce¬ 
ment and water, then pressing the piece 
firmly in position. Give plenty of time to 
dry.—Contributed by 6. W. Gander, Nappa- 
nee, Ind. 


BEVELING STAVES FOR ROUND 
TANKS 


Many workmen make an elaborate process. 
of getting the bevel of staves for round 
tanks. Much of their work Is unnecessary, 
says a correspondent of the Wood-Worker. 
A simple method is illustrated. Take one 
of the pieces intended for a stave, set the 



Beveling Tank Staves 


trammel to the radius used in striking the 
bottom, or to be absolutely accurate, to that 
of the outside of the tank and from a point 
A at one edge of the stave strike curve 
Bk Set the bevel to touch the two ends of 
tkts eorve and it will be correct; the usual 


practice is to set It back a little at C, so the 
staves will be slightly open on the outside. 
When the tank is wet the openings close and 
the staves spring to the curve of the bottom. 

TO PREVENT CRACKS UNDER WIN- 
DOW SILLS IN CEMENT BLOCK 
BUILDINGS 

In erecting buildings of cement blocks, the 
blocks under window sills frequently crack. 
This is because proper provision for settle¬ 
ment has not been made, says Municipal En¬ 
gineering. In most cases the trouble is prob¬ 
ably due to the settling of the sills in full 
bed of mortar when they are first set To 
prevent the cracking, In either brick or con¬ 
crete construction, set the sills at first with 
Joint full of mortar only at the ends, leaving 
a space under the sill for the whole width 
of the window space. The settlement of the 
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wall can then occur during the construction 
without bringing the breaking strain upon 
the sills. After the work is completed and 
the settlement is presumably all done fill 
the open joints under the sills with mortar 
and thus finish the wall. No cracks will 
then appear in either blocks, bricks, wall or 
sills under ordinary circumstances, and un¬ 
less there is a great settlement, such as 
would come from insufficient foundation and 
bad design. 


TO KEEP WATER PIPES FROM 
SWEATING 


Wipe the pipe dry with an old cloth, then 
wind it with two or three thicknesses of 
good heavy paper. Cover this wrapping 
with 4-in. strips of heavy cotton cloth. This 
kink was tried on 100 ft. of pipe and there 
was no further trouble from dripping.— 
Contributed by Fred Connor, Hydeville, Vt 


To prevent the annealing of metal above 
the place where heat is to be applied, stick 
the rod or band iron In a potato.—Contrib¬ 
uted 
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LOCOMOTIVE TIRE AS PIRE ALARM' PRBSBRVINQ OLD SCREWS 


Inexpensive—Effective 

In many of tlie smaller cities where an 
electric fire alarm has not yet been Installed 
worn out or cracked tires from the driving 



Do not place old nnta^ acrewa, etc^ which 
you save in tin boxes. They will soon be¬ 
come rusty and unfit for use. A better way 
is to keep them in small large-neck bottles, 
says Machinery. Always sort the screws, 
etc., according to size and provide the bot¬ 
tles with corks and labels. 


WHEN TO VARNISH GOLD LETTERS 


When gold leaf Is very thin or largely al¬ 
loyed varnish will protect it and make it 
wear longer, B&ys the Master Painter. But 
for leaf of good quality and stout the var¬ 
nish is undesirable. It impairs the lustre 
and is apt to crack. 


WHEN THE HANDS OP A CLOCK 
COME TOGETHER 


Having worked out the little problem in¬ 
volved in ascertaining the exact time at 
which the two hands of a clock come to¬ 
gether in making their respective cIrcuitB, 
and thinking the information might be suffi¬ 
ciently novel to merit space in your columns, 
I submit the following table. 

I say this seems novel, because I do not 
remember ever having seen it in print, or 
heard the matter discussed. 

12 o'clock 

6 mlD. S7A MO. pait 1 ** 

10 •• 54,•, •• *• 2 “ 

.. , .. 

•« ^ tt 

•• 5 II 

6 

•* J t. 

4. g .4 

44 g 4* 

44 JQ 4. 


16 

21 

27 

32 

38 

4:1 

49 

64 


49,S 
43,^ 
38,», 
32A 


wheels of locomotives are used In place of 
fire bells. The cost is loss, the sound Is very 
penetrating and is unlike a beil. For many 
years Marengo, Hi., used one of these tires 
before alarm boxes were put in. W. F. 
Mead of that place furnishes a sketch whicli 
will Indicate the manner of erecting the 
tower, which in this case was on top the fire 
engine house. The tire was hung by an iron 
ring from a cross piece, but some towns 
erect a 20 or 30 ft. tower on the ground. 
The striker has an iron ball at each end, 
with two wires passing down to the 
ground fioor one of which is grasped by each 
hand. By this means more rapid strokes can 
be sounded than on a bell. 


Shop Notes for 1905 and 1906 are a gold 
information to any mecban\e. 


Contributed by J. Raymond Camphel), 
Frick building. Pittsburg, Pa. 


LOCATING BEARINGS POR 
SHAPTING 


Kvery master mechanic knows how 
troublesome it often is to tell in advance 
the exact location of the bearings for a new 
line of shafting. To overcome this have the 
shafting key seated the entire length and 
then fill the koyways where the bcaringi 
come with babbitt, after the line is In place. 
Another advantage In this is that additional 
pulleys can be placed at any time. Use bab¬ 
bitt of a different grade from that In the 
boxes.—Contributed by F. a Perkins. Bufc- 
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A good way to bolt a plate or angle iron 
to some other structural piece, having bolts 
in it but 80 short that the nuts come Just 
flush with the ends, and where you cannot 
take the bolts out to put in longer ones, 
is as follows: 










Using Short Bolts 

Countersink the holes In the plate or an¬ 
gle to be bolted on, then screw the nuts 
on an old bolt and grind them down taper 
to fit the countersunk holes.-Contributed by 
Thos. McIntyre, 407 Root St., Chisago, Ill. 


GOOD FLOOR POLISHES 


1. Put a small quantity of spermaceti in 
a saucepan on the fire and mix with it 
enough turpentine to make it fluid. Apply 
to the floor a thin coat, using a piece of 
flannel for the purpose. Rub with dry flan¬ 
nel and brush the same w'ay oak stains are 
brushed. The rubbing~and brushing process, 
says the Practical Carpenter, take a long 
time, if properly done. 

2 . Dissolve % lb. potash in 3 pts. water 
in a saucepan on the Are, and when the 
water bolls throw in 1 lb. beeswax cut up 
into small pieces. Stir until the wax is 
melted. If the polish is too thick when 
cold, add more water. Apply with a brush, 
painting the boards evenly, and w’hen dry 
mb with flannel tied on the end of a broom. 


TO MAKE A RIVET SET 


To make a useful rivet set, 
take a square head bolt, cut it 
off 4 in. from the head and 
drill a A-in. hole in the bottom. 
—Contributed by Wm. T. Acker¬ 
man, 1311 Stockton St. Balti- 
moi^ Ind. 


If one lacks the regular tools for cutting 
a belt a good job may be accomplished 
with only a knife, a vise and a block of 
wood. The w’ood should be the same width 
as the belt or a little wider and should 
be fastened in the vise about % in. below the 
top of the Jaws. Drive the knife in the 
wood making the distance between the Jaw 
of the vise and the knife blade, the re¬ 



quired width of the belt. Then draw the 
belt through as shown.—Contributed by J. 
J. Hunziher, Cleveland, 0. 


A JIG FOR FILING SMALL WORK 


For the benefit of bench men or any 
one who has to file small work requiring 
a perfectly flat surface, the following device 
Is described. 



A block B, similar to those generally used 
for filing small w'ork. Is mounted in a frame 
F by thumb screw’s S which allow the block 
to swing and thus prevents rounding tbft 
ends ol ^ 
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hns a sliding rod R with a hole in the cen¬ 
tre II to receive the pointed thumb screws 
S, the rod R being adjusted and held in 
place by the thumb screws T. 

The fnimo F may be either of wrought 
or cast iron, and should have screw holes 
in the bottom to fasten it to the bench. 
The wood block B is lltted with pins to 
hold the work. The adjusting plate A 
can be made of brass or cast iron and the 
nwl R and thumb screws S, T are made of 
steel.—Contributed by (1. D. B., Springfield, 
Mass." 


SOLDERING IRON HOLDER FOR 
BLOW TORCH 


A device for heating soldering irons very 
quickly and with little fuel consists of a 
sheet iron pocket A, Fig. 1, and a ^du. stove 



Holder For Heating a Soldering Iron 


bolt B for fa.stening to blow torch. Cut a 
piece of No. 18 sliect iron to the shape shown 
In Fig. 2 and drill holes for the i^i-iii. stove 
l)olt as shown. Bend the sheet iron as 
shown in Fig. ] and fasten to th<‘ burner, 
and the hcat<T is compbde.—( ontribiited by 
G. L. Housman, Prattville, Mich. 


HOW TO SENSITIZE SILK 


Prepare a solution by ])onring 10 oz. boil¬ 
ing wat<'r on 50 gr. ammonium chlorale and 
30 gr. Iceland moss: allow to l>ecome nearly 
cold, then filler. Soak the silk in this solu¬ 
tion for 15 minutes, let it dry, then sensitize 
It by soaking for another 15 minutes in a 
silver nitrate solution (20 gr. to the ounce) 
with a little nitric acid added. Dry the sen- 
sltizcsl silk ill the dark mom and treat pre¬ 
cisely as P. O. P. To obtain good results 
the printing should be very dark. 


HOW A STEAM TURBINE WORKS 


The turbine mode of propulsion, which U 
so rapidly finding favor as a marine pro¬ 
peller, is most aptly described by the well- 
known figure of a pinwheel, says Marloe 
Journal. The turbine, in fact, is a series of 
pinwheels, one behind the other, fixed to 
a shaft which turns with them. Now every¬ 
one knows that when a pinwheel is blown 
upon it revolves. For this motion in the 
turbine a Jet of steam is employed. Fixed 
to the inside of the cylinder in which the 
propeller revolves is a series of stationary 
blades projecting into the space between 
each wheel and set at snch an angle that 
they will deficct the stream of steam to 
strike the propeller at an angle which will 
give the most force. 

The Parsons turbine consists of a cylin¬ 
drical case with numerous rings of inwardly 
projecting blades. Within this cylinder, 
which is of variable internal diameter, is a 
shaft or spindle, and on this spindle are 
mounted blades, projecting outwardly, by 
means of which the shaft is rotated. The 
former are called fixed or guide blades, and 
the latter revolving or moving blades. The 
diameter of the spindle is less than the in¬ 
ternal diameter of the cylinder, and thus an 
annular space is left between the two. This 
space is occupied by tbo blades, and it is 
through these the steam flows. The steam 
enters the cylinder by means of an annular 
port at the forward end; it meets a ring 
of fixed guide blades which deflects it so 
that it strikes the adjoining ring of moving 
blades at such an angle that it exerts on 
them a rotary impulse. When the steam 
leaves these blades it has naturally been 
ileflectcHl. The second ring of fixed blades 
is tlierefore intcrposiHl, and these direct the 
steam on to the second ring of rotating 
blades. The same thing oeciir.s with suc*- 
cecHling rings of guide and moving blades 
until the steam escapes at the exhaust pas¬ 
sage 


TO REMOVE BROKEN SECTIONS 
FROM A MOWER SICKLE 


Place the sic kle In a vise with the points 
of sections down. Screw the vise up tight 
enough .so the sickle bar will not go throngb. 
Then with a heavy hammer drive the 
broken sections straight down. One sMkt 
will remove each section. If properly UHlde. 
—ConXxVVroXfiA J. J. Hogan. Paniell» lom* 
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SIMPLE TELEPHONE LINE USING 
RECEIVERS FOR TRANS- 
MITTERS 


An ordinary telephone receiver—the ear 
piece—can be used for purposes of transmit¬ 
ting and receiving on lines of reasonable 
distance. In this case a push button and 


wire, 66 cents. Total, $3.43.—Contributed by 
Edward Band, 1232 Wrightwood Ave., Chi¬ 
cago. 


REPAIR FOR LARGE HOLE IN 
OUTER CASINO OF 
AUTO TIRE 



call bell must be installed at each end of 
the line with which to make the call. A 
reader writes as follows: have always 

been interested in your shop notes and am 
sending you a diagram for a simple tele¬ 
phone. It consists of two receivers, into 
which the words are spoken and heard al¬ 
ternately, and a ringing attachment. It 
gives very good results, as I have one to a 
friend’s house some 600 ft. away, which 
works as well as the larger, complicated 
telephones. Anyone can easily put up a line 
and make the connections by following the 
diagram shown. A 2-wire line is required, 
also grounding at each end. In the diagram, 
A, A, are the line wires; B, B, receivers 
which also serve as transmitters; C, C, call 
bells; D, D, pushr buttons; E, E batteries; 
and F, F, the ground connections. The cost 
of such a line, say 500 ft, is about as fol¬ 
lows: 1,000 ft No. 14 galvanized iron wire, 
76 cents; 2 receiver^ $1; 2 sets call bells. 


The materials required are a piece of old 
outer casing for the patch, of length and 
thickness according to the size of the hole; 
a lacing needle, nnd a piece of cord or tape 
to lace the patch on with. 

Trim the ends of the patch so it will fit 
evenly on the tire and punch lacing holes 
in the sides so it can be laced over the 
tire. The outer casing nnd patch should 
be the same diameter. Put the patch over 
the tire and lace as tight as possible, then 


If—H 
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fig. 2 


Repelrlag an Anto TIra 


put the tire on the wheel. Fig. 2 shows the 
patch laced on the tire. 


HOME-MADE FOOT-POWER SAW 


Instead of being a back-breaking, tedious 
hardship, sawing wood may be made a 
pleasant exhilarating ex¬ 
ercise. Any person with 
even a slight knowledge 
of tools can make a foot 
power saw. The illus¬ 
tration will sufficiently ex¬ 
plain how it is done. My 
machine was constructed 
from an old bicycle frame 
and buck saw, the recipro¬ 
cating motion being ob¬ 
tained by the use of a 
crank pin and connecting 
rod as shown. The upper 
lever raises and lowers the 
saw and the lower lever 
clamps the wood in position.—Contributed by 
E. Ponton, Northampton, Mass. 



Rcdocvs Hard Work to a Mtnlmom 


push buttons and four batteries, $1.02; 18 
Insiilatoni and 100 ft No. 18 annunciatoi 
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SHOOTING OFF AIR PISTONS 


When 8trir«i«lLg an air pump for oTer- 
haulin?. it is often to remove the 

air piston. A 0 '>rwx«*a'ient Railway and 
Locomotive Enffinwrins sL«:hjIs it off. 

The device which w;is used with S-lm and 
9>2-in. air pumps consist^ of a block of ma¬ 
chine steel 2^ in. square by 714 in. looSt 



haying: two :«-in. holes 5^ in. apart for 
%-in. bolts and a hole 1}^ in. in diameter 
and IV 2 in. deep, with fuse hole drilled 
through in the «.-enter of the block to hole 
for the end of the piston rod to slip in. Then 
a thimble full of gunpowder and a leather 
wad with some paper, if necessary, is 
rnnimed in. The block is Iwlttnl up to the 
air piston, some powder is put in the fuse 
hole and touched off with a hc*ated rod. 

The pist<>ii will be removed without burr¬ 
ing the threads or breaking anything. It Is 
well to set ui» a block to keep the piston 
from going too far. 


AN UNBREAKABLE S-WRENCH 

Forge down a piece of old buggy spring 
ns at .A, then work It on the edge of an 
anvil to a diamond shape by storing as at 
I5. IMincli a hole In each diamond-shaped 
part a little in front of the center and cut 
out to c<lgc. Drive in u punch to spread the 



Durable S- Wrench 


Jaws, and bend one eaeh way sideways and 
work to shape on the edge of the anvil. 
Bend back straight and flnish on the hardy, 
leaving Jaws wltli a diamond comer as at C. 
Tills wrench will not break as those made 
in the usual way (P) often do. I And that 
old springs make the liost wrenehes.-Con- 
tiibuted bj 0. V. Simpson, Hersman, IW. 


HOW TO OALVANIZB IRON 


The two gencnl methods of salyanlsliig 
are the dipping process and the electro¬ 
plating process. The dipping process Is the 
one generally used, as it protects the iron 
and prevents it from mstlng to a greater ex¬ 
tent than the electro-plating method. There 
are some articles, however, which require 
electro-plating, especially when a very thin 
coating of zinc Is required. 

In the dipping process the article is first 
dipped in a solution of sulphuric acid. It 
is then placed in a solution of hydrochloric 
acid, and after drying Is immersed in the 
molten zinc. Chmpressed air lifts are gen¬ 
erally used for handling large work, and 
small articles are sometimes placed in pe^ 
forated ladles. The troughs for holding the 
acids are usually made of wood, and the 
tanks for melting the zinc are made of steel 
1 in. or more in thickness. The melting if 
usually started with lead, which melts first 
and surronnds the zinc. This saves time in 
melting and prevents over-heating the tank. 

This process is very wasteful, as the 
amount of zinc deposited on the work Is 
only about 53% of that put into the tank. 
Of the remaining zinc about 80 to 40% is 
converted into dross; 15 to 20% oxidizes and 
rises to the surface; and 5% or more evap¬ 
orates. 

The dro8.s Is an alloy of zinc and iron and. 
1»oing heavier than zinc, sinks to the bottom 
of tlM* tank and is often very difficult to re¬ 
move. It is sold at a considerable loss and 
is usihI in making zinc oxide for paint. The 
skimmings are also sold, but the evaporated 
portion, of course, Is a total loss. 

A new process for galvanizing has t)een 
perfected lately which will probably I>e les.s 
wasteful than the one described. The new 
process Is as follows: Pickle the article to 
be galvanized for a few hours in a solution 
of 1 part of sulphuric add (concentrated! 
In 100 parts of water. I’^se a wooden or 
I.orcelaIn vessel for this process. Then 
scour the article with a brush, wash well 
and place in a solution of lime and water 
until ready for the giilvanizlng process. 

Just before galvanizing Immerse the artl- 
<*le in a solution of zinc chloride and am¬ 
monium chloride until bubbles appear on 
the surface of the metal. To make this so¬ 
lution place zinc In hydro-chloric acid until 
no further action takes place, decant; and 
add sal ammoniac. Dry the metal witti the 
film of hubbies on It on a heated litNi pMe;. 
then place In a bath of heated iliie. 
very 'unx w Imnif * 
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sine/* warns the Model Engineer, London, 
and to prevent the oxidation of the metal 
place either some sal ammoniac or charcoal 
on the surface. Withdraw the article from 
the molten metal and beat it to remove the 
excess of zinc. 

This process is excellent for fittings used 
for yachts, water motors, etc., as iron cast¬ 
ings thus treated will resist the action of 
water for a considerable time. 


TIMB FIRB KINDLER FOR COOK 
STOVE 


An alarm clock can be connected up to 
light a fire in the cook stove at the time de¬ 
sired, and thus save one getting up before 
the kitchen is heated. 

Drill two holes in the stove and screw in 
two eyes (A A), then place a rod (B) with 
a spring in the eyes as shown. In the 
end of this rod drill a hole to receive the 
match. If the match is too small to stay 
in, use a wedge to hold it. On the eye in 
the middle of the stove solder a piece of 



stiff tin, so that the match will be drawn 
against it when the rod is throw*n by the 
spring. 

Solder a nail (D) to the key of an alarm 
clock and place the clock on a shelf near 
the stove. Under the shelf use three screw 
eyes (E E E) to hold a perpendicular rod 
(F) connected with the stove rod as shown, 
and with the alarm key by a stout cord (G). 

Set the alarm for the time you want the 
fire kindled and have the kindling device 
in readiness, as illustrated. When the 
alarm runs down it will wind the cord G 
on the nail D attached to the key and thus 
poll rod F off of the end of rod B, which 


will be thrown by the spring and so strike 
the match. A piece of paper, or other 
easily infiammable material, should be 
plac^ near the match so the fiame will 
catch.—Contributed by O. E. Vessels, 313 E. 
Yorwood St., Indianapolis, Ind. 


TO KEEP SHAFTING BRIGHT 


A good way to keep shafting bright is 
to cut rings either of fibre or leather and 
put two between each hanger and pulley— 
or three if they are very for apart. The 
ring (A) can be put on the shafting (C) 



by cutting a slit (B) in one side. When the 
shafting is in motion the rings travel back 
and forth on it—Contributed by W. J. Slat¬ 
tery, Emsworth, Pa. 


TO ENAMEL ALUMINUM 


A coating for aluminum ware, aiming to 
produce a coloring of durable character or 
in rendering the surface adapted to enamel¬ 
ing can be obtained by a process patented 
in Germany, according to Metallurgie, by a 
Mr. I.^ng. The surface is covered in the 
first instance with a solution of a quick¬ 
silver compound—as, for Instance, chloride of 
mercury—and by this means a coating of 
aluminum amalgam is obtained. After this 
is removed a very active process of oxi¬ 
dation of the surface is said to take place, 
which action may be interrupted by strong 
heating, and the aluminum oxide will sen'e 
as a foundation for the enamel. If during 
the process of oxidation the metal is ex¬ 
posed to the action of chromic acid or other 
suitable chromates or to some other readily 
reducible substances, these compounds are 
at once reduced. The action of heat may 
also be employed to give different colored 
coatings, and the colors obtained may be 
gray, green, brown or black. They are said 
to resist the action of fire and render tt 
aluminum more difficult to melt. 
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DEADENINQ TUB SOUND OF AN 
ANVIL 


CONTINUOUSLY RINOINO 
BUR0LAR ALARM 


If the anvil block is wider than the base 
of the anvil, hew it down to fit, then bore 
a %'in. bole through the block 10 or 12 in. 
from the top. Make four %-ln. bolts with 
%-in. eyes and a %-iu. l>olt long enough to 
go through the block 
and take two eyebolts 
on each side. Make 
yokes of % by 1 in. 
stock and punch or drill 
%>in. holes in each end. 
Measure the anvil so 
as to have the bolts 
hug it closely; put the bolt through 

the block, slip on the eyebolts, put on the 
clamps and nuts and tighten up. A cor¬ 
respondent of the American Blacksmith 
who devised this method, says that it will 
both hold the anvil securely and effectually 
deaden its ring. 



CUTTINQ WINDOW QLAS5 


When a pane of glass is broken and you 
have no light to fit, a larger glass can be 
cut to size by the following method: 

^ioisten a cloth with vinegar or turpen¬ 
tine and wot the light where you intend to 
cut it. Break off a piece of a triangular file 
and proceed as with a glazier's diamond. 
Double A glass can be cut successfully in 
this w’ay.—Coutrilmted by F. Knospe, Cly- 
nian, Wis. 


TO KEEP STEAM HOSE FROM 
BLOWING OFF WHEN TUBES 
ARE BLOWN 


Thread one end of a piece of 94-10. pipe, 
6 or 8 in. long, and heat llie other end as 
hot as possible without burning. Put the 
pil)e over the horn of an anvil and pein with 
a light ha miner to a bell shape, as at A in 



Pipe Pelned to Prevent Hoee Blowing off 


the sketch. Work the pipe into the hose 
and put on a good fitting clamp, as at B. 
The harder it pulls, says the Engineer’s 
Review, the tighter it will get. Couple the 
hose to the steam pipe witli a dart union, 
which makes an excellent hose coupling, and 
can be screwed tight with the hands. 


A continuously ringing burglar alarm Is a 
very simple affair/ the only addition to the 
ordinary alarm being a one-point switdi 
(which may be home-made) and a little 
wire, so if one has an alarm, this may be 
made without extra expense. 

Cbnnect up the alarm, battery and bell In 
the usual manner, but shunt In the one- 
point switch. A, as shown in the sketch. 
Then nearly close the switch and fasten 
the movable end to the tapper of the bell 
by means of a small copper wire soldered 
to it and a piece of string. (The string 
should not be omitted, for the switch, which 
works very easily, might be pushed off con¬ 
nection by the stiff copper wire.) 

The arraugement that starts the alarm 
ringing i.s seen at the left. If a burglar 
in entering pulls the string the pivoted lever 
B will make contact with terminal C at one 
side and the bell will ring; and If in en¬ 
deavoring to stop the alarm, he cuts the 



Contloaously Rlnglag Alarm 


string, spring D will move the lever so that 
it contacts at the opposite side of the ter¬ 
minal and the bell will ring on. With 
the ordinary alarm, should a burglar hoar 
the ])ell he need only step Imck from the 
string or close tlie door or window, if the 
string is attached to either of them, and 
the chances are that the hell would not 
be lieard; Imt a loud bell ringing c*oiitinu- 
ously is sure to awaken someone.—Contrib¬ 
uted by Jack Stair. 258 E. Market St., York, 
Pennsylvania. 


Before putting screws in soft wood fill the 
holes with thick glue, or if glue is not con¬ 
venient, put powdered resin around the holes 
and heat the screws before driving. Tbe 
Practical Carpenter says this will keap fbm 
screws ftom working loose under atnlik 
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COPPER PLATING WITHOUT A 
BATTERY 


Make the plating solution by dissolving 1 
oz. sulphate of copper (blue vitriol) in 6 oz. 
water and then adding ^ oz. sulphuric acid. 
Get a piece of zinc about % in. thick and 
2 in. square and solder to it at its center 
one end of a piece of copper wire 18 in. long. 
Then wrap a thick rag around the zinc, 
tying it close. This is the plate. 

Carefully clean the tin, iron or brass arti¬ 
cle to be plated, so that it is free from 
grease; sand and soda is good for this pur¬ 


pose. Now fasten the other end of the wire 
to the article. The wire must be bright in 
Older to make a good connection. Dip a 
sponge In the plating solution and rub it 
erer tbe article. Wherever the solution 


touches it will immediately coat the metal 
with copper, and the longer you rub the 
heavier the coating will be.—Contributed by 
Ira Emery, 12 E. Simpson St, Dayton, Ohio. 


TIME INDICATOR FOR PLANTS 


The time indicator illustrated was origin¬ 
ally used in a mill to show the actual num¬ 
ber of hours the mill ran throughout the 
week. The device could be adapted ' to 
other plants for the same purpose. 

Figure 1 consists of a 
speed indicator, two batter¬ 
ies and an eight-day clock. 
When the mill is shut dowm 
the hand of the indicator 
points upward and when 
the mill is at proper speed 
the hand points downward. 
A small cog-wheel, having 
eight cogs is fastened on 
the hour stem of the clock, 
says a correspondent of the 
American Miller, and the 
other cog wheel has 112 
cogs. The small wheel 
turns around twice in 24 
hours, and the larger one 
makes one revolution in 
seven days. A chart (Fig. 2) Is fastened 
on the large wheel and Is punctur^ by 
the magnet (Fig. 3) every time the hand 
on the indicator passes the button in either 
Btaitlng OT 
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SUBSTITUTE FOR BATTERY 
INSULATOR 


Iht: [Kjrr<;lalfi iiMUlaUir which 
UtnnUitt-n fh<r zlut- from the carlxin in a car* 
U»fi ryl\u*U-r Ifitticry l^e^rouiCH loat or broken^ 



and If ono ^'iinnot l>e prrxrurffil rlKht away, 
liorc Im li K(f4,il aiiliMtltiito. (fCt a iKittle with 
u on the iierk, break the neck (A) off 

and biMcrt the zinc (ii). ThlH inaulator will 
be JiiHt fiN KtHHl IIN a iHircelaIn one.—Contrite 
iit<*fl by \V. .1. Slaffery, p:iiiHworth, Pa. 


HOLDING PISTON RINGS WHILE 
FILING 


In flliinc plHtoii rlin^H to fit, the following 
M^-benift for lioiding them will be found c*on- 
veiili-nt: 

bay the ring on a 12xl4xP/^In. tioanl an 
Hiiown in the Hketcli, murk liolca A and P 



To Hold Piston Rings 

and drill for Vi-In* pins, snug fit. Do not 
clear through the Iward. Make three 
Vina large enough so that when in 
^ey wUI be A In- below the lop ot 


the ring. Slake a wedge of 3 R 

long with K Inu taper am that loigth. Liy 
the ring on the board, m w rhfng pino A Mmi 
a and drill bole H ao that la piaciag the 
wedge the ring win be forced agii&R A 
and B. 

By haring several bides % ia. apart; liags 
of different diameters can be held fai piaee 
on the board while flling.—Contribincd 
F. Clausen, 121 Vine SU RarcDoa. OhloL 


TEST WIRES IN BOX ANNEALINO 


Where the metLed of annealing bj pack¬ 
ing the pieces in an iron bos with pow¬ 
dered charcoal and subjecthig the whole to 
the heat of the fnmace for a length of time 
suited to the work and then allowing to 
cool slowly la employed, test wires shook! 
be used to determine when the contents of 
the box are red hot The wires sbonld be 
A in. in size and mn down through 
holes at the center of the cover of the bos. 



Test Wires la Box Aaocaiiag 


None of the pieces should come nearer than 
2 in. to the box at any point for if the box 
is cast-iron it will take the carbon from 
the steel, says the American Blacksmith. 

When the last layer of pieces Is packed in 
the lK>x so they do not come too near the 
1 k}x nor less than Vi In. of each other, fill 
the l>ox with charcoal, place the cover In 
position and seal with fire clay. Run the 
tf*Ht wires through the cover to the bottom 
of the box nn<l wiien tlie fire clay Is dry, 
place the box In the funincc to heat. Give 
it time to heat through, then remove one of 
the test w ires. Ir the wire is red hot for 
its entire length, the contents of the box are 
of the right temperature. If the wire is not 
red bot, let the box remain a time, then 
draw another wire, proceeding this way un¬ 
til you pull a wire that is red hot Aftar 
a few*^ trials one will bo able to gunge the 
time wV^hnwt the use of the wlieA 
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TEST POLE FOR RURAL TELE- 
PHONE LINES 


A test pole at the city limits for testing 
rural lines when there are many of them 
connecting with the city wires is a great 
convenience, says the American Telephone 
Journal. When heavy iron wire is used for 
the farmers* lines it is very difficult to make 
a test when the line has to be opened and 
later a splice made for closing the connect 
tion. 

The test pole should be located at the 
city limits and to separate the farmers’ 
lines from the city leads definitely, the 
wires should be dead-ended upon double 
grooved insulators. In making the dead end 



leave the end of the wire about 1 in. long 
projecting from the final turn of the spiral 
used for fastening. To this projecting end 
solder a soft copper tie wire 14 in. long. Ar¬ 
range each of the four ends terminating 
upon the two insulators In this way. Then 
Join the copper wires for the city and coun¬ 
try ends of the line by means of test con¬ 
nectors, to allow the line to be quickly 
opened and closed again after the test is 
finished. The copper tie wire is fiexible and 
can be bent into any desired form. It is 
also easy to make a transposition at this 
pole, if necessary. Referring to the illus¬ 
tration the arrangement of the connections 
on the test pole is as follows: Line ties 
B, C, have long ends A, E, to which are sol¬ 
der^ copper extensions D, F. The line is 
carried through by connector G. 


To keep plaster of parts from hardening 
so' quickly mix it with vinegar Instead of 
water.— Gordon M. Backus, Hackensack, N. J. 


TOOL FOR REMOVING DENTS IN 
GUN BARRELS 


A good tool for removing dents in gun 
barrels is made of two pieces of %-in. half- 
round Iron, one piece (B) 3V{i-in. long and 
the other piece (A) 6 in. long. Put the 



For Removing Dents In Qun BarreU 


pieces together and file them down until 
they are slack at the muzzle of a 12-oz. guu 
barrel. Put a ^fir-in. rivet in the longer piece 
% in. from the end, and in the short piece 
drill a hole In which the rivet will fit loosely 
to keep the pieces together In the barrel. 

File the 3^^-in piece oval, as in the 
sketch, and make a short taper wedge so as 
not to stick too tight In the spreader. Now 
place tool in the barrel opposite the dent 
(short piece next to dent), warm the barrel 
on a hot iron at the dent, put oil on the 
wedge and drive with a light hammer. The 
dent will come out very easily. A good size 
for the wedge is about 18 in. long and made 
of a suitable stock. 

With a little care and good Judgment, 
writes a correspondent of the American 
Blacksmith, very bad dents can be removed 
with this tool. 


SCREW CLAMP WITH SPHERICAL 
BEARING 


For holding objects that do not present 
parallel surfaces, such as I-beams, etc., the 
clamp illustrated is 
useful. It is made 
of a steel casting, 
says Machinery, and 
has an I cross sec¬ 
tion with stiffened 
back, and if sprung 
can be brought back 
to proper shape 
when hot, like 
forged ones. THe 
spherical beariii^ on 
the under Jaw allows all the adjeftment 
out of parallel that is ever li’' ^ to ba 
caWed lot. 
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CHISEL FOR CUTTING ON A LINE 


A very good cold cbisel can be made of 
or % in. square tool 
steel with the slope on one 
side only. The bevel may 
be in one angle or two, 
as shown in the sketch. 
C in each case indicates 
the cutting edge. This 
chisel is especially useful 
for cutting on a line. In 
cutting sheet metal the 
workman can see his line 
perfectly as he proceeds.— 
Contributed by Cecil Mar¬ 
shall, Dowagiac, Mich. 


SUCCESSFUL LUBRICATING 
SYSTEM 


The illustration shows a self-lubrlcatlng 
system rigged up by myself for an engineer 
who has used it successfully for the past 



five months and claims that it works like 
a charm. The reservoir is Ailed with oil, 
then the steiim is turned on slowly and ns 
there is no perfect circulation, it condenses 
itt the bottom. The oil, being lighter than 
Water, floats on top, while the pressure 


keeps raising the water and at the sum 
time forcing the oil through the feed pipes 
to the lubricators and oil cups. The connec¬ 
tions to the lubricators and oil cups an 
made with %-in. pipe with a valve cIom 
near cup. 

The parts indicated in the sketch are: 
A, piece of 4-in. pipe, threaded on ends, 
used for reservoir; B, caps for 4-In. pipe 
tapped for fittings as shown in the illustra¬ 
tion; C, funnel connected to valve and nip¬ 
ples, for filling reservoir with oil; D, air 
cocks; E, gauge for oil; F, drain for drawing 
water from reservoir when filling; G, oil 
feed to cups and lubricators; H, steam feed 
to reservoir; I, steam feed from boiler; J 
shows how the connections are made to lu¬ 
bricators and cups. 

The reservoir has to be filled about once 
in every two or three weeks.—Contributed 
by Joseph A. Burkhart, Emsworth, Pa. 


CONVERTING A GAS ENGINE INTO 
AN AIR COMPRESSOR 


An old automobile gas engine was con¬ 
verted into an air compressor by a corre¬ 
spondent of the Engineer’s Review, who 
found it all that was required for his needs. 
He drilled and threaded a hole through the 
head and screwed on a check valve as at 
A, Fig. 1. Then, ns the combustion cham¬ 
ber destroyed the efficiency of the com¬ 
pressor, he placed a piece of hard wood al- 



Plg. ImOas engine Converted Intnaa 
Air Compressor 


most as thick ns the combustion chamber 
was deep, behind the crank brass nearest 
the cylinder. This caused the piston to 
move nearer the head of the cylinder giv¬ 
ing the minimum clearance. Small clcanimv 
is essential in a compressor, ns the com¬ 
pressed air remaining in the clearance must 
expand to atmospheric pressure before more 
air can be drawn in; and by the time tbie 
has taken place the piston hae timTded a 
good part of its stroke. 
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Another time, at a stone quarry where a 
lor^^ eui^iue had Just been installed In place 
of u 50-hp. engine, the same writer eon- 
verted the smaller engine Into a compressor 
to supply nlr for running drills and hoist¬ 
ing engines. 

The engine, for the purpose of starting, had 
its comhuatlon chamber connected to a tank 



containing compressed air. This pipe was 
closed at the engine by a hinge valve, hav¬ 
ing ail opening and cloaing lever attached. 
The '‘locking sheet*" arrangement waa taken 
off and a coll spring substituted. On ac¬ 
count of the spherical form of the com- 
Inistlou chamber, E, Fig. 2 , clearance could 
not be reduced, as in the other case, by us¬ 
ing a block behind the crankpln brass. In¬ 
stead a hollow hemisphere, B, was cast and 
bolted on to the end of the piston with the 
balls A and C, packing the joint so no air 
could get Im The ext>eiise did not exceed |5. 


ROOF HOOK FOR SHINOLINQ 


An old hack tire will make the best hook 
as It is flat and will lay down on the roof 
out of the way of the chalk line, but a rod 
of Iron may be used, if preferred. 

Make the middle part B*A ft. long; turn a 
bock In. each w^ay at the upper end and 



make the point sharp so it will hook over 
the comb, when the top of the roof Is 
reached. At the lower end turn down 
In, and up S in. so that it will hold a 2x4 In, 
tlmlier for a scaffold, says the Practical Ca^ 
Iienter. To use, merely book end A In the 
Hliljigle lath. 


4 HANDY PENCIL POINT 
SHARPENER 


This device, which will be especially ap¬ 
preciated by draughtsmen, consists of 
metal holder A, which can be mad# out of 



an old Spencerian paper dip. and a piece 
of fine emery cloth B, with the edges folded 
over as shown. To use It the pencil is 
placed In the crevice and moved up and 
down, giving a sharp chisel point. A round 
point may be made by revolving the pencil 
between the fingers while sharpening,—Con¬ 
tributed by J. R. Sourby, Cblcngo. 

- 

HEAT-RESISTINO BRONZINO 
LIQUID 


For a liquid to mix with the bronze mix 
one part clear baking varnish with from 
two to three parts tun>#ntine. When the 
surface Is to be sized and the dry bronze 
rubbed over It, mix any good Blow drying 
varnish of the same nature as baking var¬ 
nish with an equal quantity of turpentine, 
and wlien the surface is sufflclentb^ tacky 
rub on the bronze, A fair bronzing liquid 
to mix with either gold or aluminum bronze, 
says the Plumbers' Gazette, may be made 
of any light-colored varnish and two to four 
parts of turpentine. 


HORIZONTAL SCREW DRIVER 


A screw driver for use In a comer or 
other awkw^ard place may be made of sheet 
steel as shown. In the one I made the 


LJ For Driving Screws In Cortierf 

length was 4 In,, the width % fn, and tbtek- 
ness % In. The screw blade Is % In. wide. 
“Contributed by Gordon M. Backus, Hackew- 
sack* 
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HOW TO BUILD A SMALL PILE 
DRIVER 


lu many cases where a pile driver is need¬ 
ed it is cheaper to build one than it would, 
be to buy or rent one. Such a driver can be 
built by four men in two 
days at a total cost of 
|102. This estimate is for 
a driver with a 1,200 Ib. 
east'iroii hammer, the 
“leads” or “gins” that 
guide the hammer to be 
made of 4 in. by 6 in. 
sticks 30 ft. long, and the 
rope that raises it, 1-in. 
manila. 

One end of the hammer 
rope is fastened to the nip¬ 
pers that clutch the lugs 
on the hammer; the other 
end of the rope passes 
through a pulley and 
around a wooden drum 12 
in. in diameter. At one 
end of this wooden drum 
is fastened a wooden “bull 
wheel” 60 in. In diameter. 

Another rope is wound 
around this bull wheel and 
a horse hitched to the 
rope. The horse can eas¬ 
ily raise the hammer to 
the top of the leads where 
the nippers are automatically tripped, al¬ 
lowing the hammer to fall. Only one pul¬ 
ley block is used. The use of the drum 
and bull wheel not only reduces the num¬ 
ber of the blocks required, but does not 
consume the power of the horse in friction 
to such degree as pulley blocks would. 

To build this pile driver the following 
bill of lumber will be required: 

Piece, in. in. ft. ft. B. M. 

2— 4x 6x30 (leads) ..120 

1— 6x 6x 4 (cross-piece). 12 

2— - 6x 6x16 (base) . 96 

2— 2x 4x32 (ladder) . 43 

2— 2x 4x 2 (ladder rungs) . 24 

2— 4x 4x26 (sway braces). 64 

1— 2x 4x20 (long front sill). 13 

1— 2x 4x14 (short rear sill). 3 

1—12xl2x 4 (drum) . 48 

30- lxl2x 6 (bull wheel).180 

Total .603 

Also about 24 bolts, ^ by 8 in., and a few 
*nnd8 of nails. Shape the drum out. ol o. 
to. by 12. to. stick and leaye It aquato 


where the bull wheel is to be fastened on. 
At each end cut out a wooden axle 4 in. in 
diameter and 6 in. long, and fit them to 
wooden bearing blocks, daubing well with' 
grease. Make the bull wheel by spiking to¬ 
gether five layers of 1 in. by 12 in. planks, 



eacli layer running In the opposite direction 
to the one under it. Spike three of these 
layers together and mark a 6-ft. circle on 
them, then cut out the 6-ft. wheel with a 
keyhole saw. Spike another layer of plank 
on each side of this wheel and saw to a 
circle 5 ft. 8 in. in diameter. These outside 
layers form the rims of the wheel and keep 
the “bull rope” from sliding off. 

The items of expense for the driver should 
be, approximately, as follows: 

700 ft. B. M. lumber at $20.$14.00 

Bolts and nails . *2.00 

Labor . 18.00 

1,200-lb. hammer. 60.00 

1 pair nippers. 6.00 

1 snatch block . 3.00 

240 ft. 1-in. rope. 10.00 


Total .$102.00 

To operate the driver three men, a horse 
and a boy to drive the horse will be re 
quired, the daily cost, counting the horse at 

-with, an 
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with it, says Engineeriug-CoDtraetins. A 
driver of this kind must have a-level run¬ 
way on which to work, and if the ground 
is irregular, scaffolding must be put up. 


SPEED AND POWER TRANSMISSION 


The factor of safety for a pulley may be 
greatly above the speed at which the belt® 
will transmit i)ower, owing to centrifugal 
force, says the American Machinist. At 
6,250 ft. per minute, laced leather belts 
transmit a maximum of power; and riveted 
belts at 6,325 ft per minute. Supposing a 
belt could be run safely at a speed of 
9,260 ft. per minute, it would transmit an 
amount of power scarcely appreciable. 


STEAM FITTERS’ CEMENT 


Dissolve 1 part, by weight, rubber or gut- 
ta percha in sufficient carbon disulphide to 
give it the consistency of molasses, then 
mix with 6 parts, by weight, linseed oil 
and leave exposed to the air for 24 hours. 
Then mix to a putty with red lead. A less 
brittle cement is made by using oxide of 
iron in place of red lead. 


AN ADJUSTABLE SANDPAPER 
BLOCK 


A good sandpaper block, which is espe¬ 
cially useful for pattern makers, can be 
made from a pine block about 1 in. thick 
and a piece of new leather belting. Glue 
the leather to the block and, after it has 
dried, saw the wood in narrow strips as 



shown. This makes a block which can be 
held straight or curved.—Contributed by R. 
B. Gregg, La Fayette, Ind. 


When on a hurry-up Job your belt will 
not pull the cut you desire, says Machinery, 
Just hold a piece of tar soap on the inside 
of the belt while It is running and it will 
•OQO poll all riifiit 


SIMPLE PRINCIPLE USED IN MAK¬ 
ING DIES FOR SMALL WIRE 


How to Make a Hole 1/1000 of an Inch in 
Diameter 


Those who are not familiar with the ope¬ 
ration of drawing glass tubes will under¬ 
stand how it is done from the illustration. 
The glass is first heated in the flame of the 
Bunsen burner. Fig. 1, and then stretched out 
ns shown in Fig. 2. A small tube may be 



stretched several feet in this way and so 
reduced in size that the diameter at the 
middle is no larger than a fine thread, but 
tlie hole through the center is not closed in 
doing this. By placing the broken thread 
in water and blowing in the other end, bub¬ 
bles are seen to come from the small end, 
showing that the bore has not been closed. 

In making dies for fine wire it is found 
impossible to make a drill small enough, so 
the smallest size Jeweler’s drill is used and 
the steel is then heated and drawn the 
same as the glass. In this way dies have 
been made for drawing wire 1/1000 of an 
inch in diameter. 


MAKING OVER PHONOGRAPH 
RECORDS 


Owners and users of phonographs and the 
amateurs who enjoy making records will 
find the following kink of interest: 

For scraping the record or making a blank 
of it a knife is usually furnished with the 
machine, but a simpler and more convenient 
way is to rub the outside of the record with 
kerosene oil, then rub with a cloth or the 
bare hand until all of the cuts are erased 
and the cylinder is perfectly smooth. Then 
wipe it with a dry cloth and leave a few 
minutes to dry. Remove any rings froir 
the hand before rubbing so ns not to scratc 
the record, and do not try to record on ti 
cylinder until it is perfectly dry.—Contri 
uted by W. Carey Smith, 5 S. Fulton Ave 
Mt. Vemoii, X. 
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KEEPING SHOW WINDOWS FREE 
OF FROST AND MOISTURE 


A simple and effective way to keep frost 
out of show windows is to bore a small 
bole—In.—In the framework directly be¬ 
low and another directly above the glass. 
For a very large window bore two holes top 
and bottom. The holes give free circula¬ 
tion of the air and make the temperature of 
the glass outside and In more nearly equal. 
If It Is impracticable to bore boles, rubbing 
tlio glass with alcohol frcxiuently will help. 

For moisture in windows, place a amall 
Im>x of lime directly under the glam Tte 
Wtne w\\\ the molatnieu 
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PORTABLE SAW HORSES 


In moving from one Job to another the 
carpenter will find portable saw horses a 
great convenience. The nsnal form of saw 


Portable 8mw Horee 

horse is very awkward to stow away or to 
move. The sketch shows the construction 
of a portable horsb recommended by a cor* 
respondent of the Practical Carpenter. 


GRAIN OP LUMBER IN 
PATTERNS 


Quarter-sawed lumber is the best stock to 
use for thin patterns that have no ribs to 
hold them straight, but it is not always 
easy to get. Quarter-saw^ed boards are cut 
radially (Fig. 1) and to cut more than a 
few from each log would waste the ma¬ 
terial. One can tell a quarter-sawed piece 
by examining the grain at the end, says 
the American Machinist, and it pays to use 
It if possible as it will not warp under 
many changes of atmospheric conditions. 

Lumber for patterns should be carefully 


selected. A board like Fig. 2 will not stay 
straight long. Fig. 3 shows how to lay 
two pieces with regard to the grain when 
gluing them together. The warping of one 
piece will counteract that of the other, and 
the Joint will not open readily on the 
edges as it will if the pieces are laid as in 
Fig. 4, or Fig. 5. If one piece is glued 
across another the effect shown in Fig. 6 
will result, unless the glue does not hold 
or the piece splits in shrinking. Board A 
pulls enough in shrinking to bend board B 
in its length. With absolutely dry lumber 
of four or more thicknesses cross grain is 
effective. 

A pattern like Fig. 7 is more serviceable 
made with length of the bottom piece run¬ 
ning from one rib to the other, as the bot¬ 
tom will stay straight and the side will 
always draw. If made like Figs. 8 and 9 
you will get the effect shown, which will 
distort the ribs so that the pattern will 
not draw. When the grain of the wood 
can be put in to run in the same direction 
as the line of draft, a slight warping will 
not affect the drawing of the pattern. This 
cannot always be done, because patterns so 
made would be weak in vital parts. 


HOW TO CLEAN FELT HATS 


To clean felt hats use weak ammonia. 
Brush the hat thoroughly, while dry, then 
brush over with the ammonia, using a 
sponge for the purpose. Treat the whole 
of the outside and the leather lining as 
well. Renew the ammonia solution when 
it is made dirty by the sponge being dipped 
in so frequently. 





drain and SMnlnqie In Mtatnsliuadain 
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HOW TO MAKE A GLUE SCRAPER 


Nearly every wood-worker has a glue 
scraper, which is generally made from a 



strip of iron or a flat file, but a better one 
can be made as shown in the illustration. 
The handle is made from a piece of hard 
wood l-Ti in. by in. long by 12 in. The 
blade is made of an old plane bit and is 
fastenetl to the handle b.v means of a screw 
and wa.sher.—C’outributi*tl by R. B. Gregg, 
La Fayette, Ind. 


CLAMP FOR LEAKY PIPE 


Having had considerable trouble with a 
pipe that was leaking badly, I used the 
clamp illustrated to namvly matters. The 
pipe was 3 in. diamet(*r, srrewed into the 
side outlet of a tec, partly broken off, and 



about 4 ft under ground. The pipes could 
^ be taken up very well for threading 
Hid no dies) as one piece -was under a ia\\- 


road track and the other under a tralldiBf. 
The clamp has been In use sattsteGtorlly for 
three montlis. 

Referring to the sketch. Fig. 2 shows tbs 
two pieces of the clamp held together on 
the pipe by two %-in. bolts. The %-in. holes 
are for the ^in. clamp rod to go through an 
shown in Fig. 1. 

To apply the clamp put Fig 2 around the 
leaking pipe and clamp rod (Fig. 1) around 
back of tee and through %-In. holes (Fig. 
2). Use some good packing between the 
shoulder of the tee and the clamp, and 
screw up on clamp rod. Next screw up the 
two %-in. bolts. If the clamp is beveled on 
inner edges, X, it will hold the packing bet¬ 
ter. The pressure on the leaky pipe was 5 
lb. per square inch. The clamp was made 
and put on in three hours.—Contributed by 
Fre<l. Wm. Keller, Mannheim, Ill. 


METHOD OF TINNING A SOLDER¬ 
ING-IRON 


Dress the iron dow'n with a smooth file 
in the usual way, then heat it warm enough 
to melt a tallow candle. Rub a candle over 
the surfaces of the iron and it will be found 
to work fine.—Contributed by C. E. Fkulks, 
€6 Block F, Pueblo, Colo. 


COLORING SHELLAC VARNISH 


To color shellac varnish black, add lamp¬ 
black; for red, use Chinese vermilion; and 
for blue, use Prussian blue. A very good 
quality of blue cannot be obtained. Have 
all coloring matter dry and finely pulverised. 

mix, add the coloring matter to a little 
of fbo varnish and work to a smooth paste. 
Then add varnish, and alcohol If necessary, 
in proptT ([uantity to make the mixture 
spread nicely.—From Practical Pattern Mak¬ 
ing. by F. \V. Barrows. 


MALLEABLE CASTINGS RUST 
MORE THAN STEEL 


Malleable castings buried in the earth will 
rust even more than steel, says the Iron 
Ago. 'rile skin and immediate interior of a 
malleable casting is practically a rather 
<*pen steel. If Is cry.sfalllno In structure also, 
due to the original placing of the crysttls 
of the white iron, before annealing, peipcB- 
dicular to the surfaces; and 80 molitllBi CUl 
M evoitft ways.* 
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SHOP NOTES 


EASILY MADE LAWN ROLLER 


A good lawn roller can be made from a 
piece of sewer pipe, A (see sketch), with 
very little expense. The greatest difficulty 
is removing the flange, which has to be 
chipped off unless one has a piece of plain 



pipe. The bricks, E, are to give weight, and 
are fastened in with cement. The cross 
pieces, B, are 2 in. by 4 in. wood, and the 
forks, C, are made of wrought iron. The 
handle, D, is of wood, with a piece of pipe 
or broomstick driven through the end. The 
roller I made cost only |2 and does very 
good work.—Contributed by Warren M. 
Morse, 50 Elmore St., Newton Center, Mass. 


HOW TO MAKE A PLUMB-BOB 
MOLD 


Make a small hole in the center of the 
large end of an egg, and another in the side, 
and blow out the contents. Dry the empty 
shell in an oven, and then fasten a small 
screw eye, A, in the end hole, by means of 
a piece of clay, B. Place another piece of 



clay, C, over the side of the egg, leaving an 
opening, D, to pour in the melted lead later. 

Place the egg, with the clay on it, in a 
box, E, and pack with sand, having the 
opening, D, on top, as shown. 

Having thus prepared the mold, melt 
about a pound and a half or two pounds of 
lead and pour in the opening. Allow plenty 
of time to cool, and then break away the 
egg shell, and you will have a good plumb 
bob.—Contributed by W. J. Slattery, Ems- 
worth. Pa. 


HA2V1MER WITH LUBRICANT COM¬ 
PARTMENT 


In driving wire nails into hard wood they 
are not so apt to bend if lubricated with 
soap. A good way to have the soap always 
on hand for this purpose is to bore a hole in 
the end of the hammer handle, as illustrated. 



and All it with soap. In driving small brads 
into hard wood this will be found particu¬ 
larly useful.—Contributed by J. Weldon, 433 
Columbia St, Brooklyn, N. Y. 

-- 

GOOD WHITEWASH FOR OUT- 
B'jILDINQS 


Place 1 bu. good fresh lime in a barrel 
and add 20 lbs. beef tallow; slake with hot 
water. When the lime is slaked the tallow 
will have disappeared, having formed a 
chemical compound with the Jime. Dry 
colors may be added to make any color de¬ 
sired. Add the color before slaking the 
lime, or, if after slaking, mix with alcohol 
and. \3aan add \Jb Xlaa 
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flow nicely from the brush. A coat of tbls 
wash will last as long and look almost as 
well as much of the lead paint used* iuid 
costs a mere trifle to make.—Contributed hy 
H. W. Kennicott, Palmyra, Va. 

-- 

REMOVING OBSTRUCTIONS IN 
DRAIN PIPE 


When a drain pipe l^ecomes stopped up 
uns'.Tew the plug, A, and remove the lint or 
other sulifitance with a bent wire or old but¬ 
ton hook. If the trouble Is not remedied by 
this operation. It shows that the stoppage 
is at the other side o' the plug, in this 



Clearing a Drain Pipe 


caso draw 3 or 4 . in. of water in the sink, 
and lay a l>oard, H, over the outlet as shown. 
The board should be about 8 in. square and 
al>out 1 In. thifk. Hold a stick, C, on the 
board and strike Ihe end of the stick with 
a hammer. The shock of the hammer blow 
is transmitted through the drain pipe for a 
distance of many feet and will nearly al¬ 
ways remove the obstacle. 

♦ ♦♦- - - 

HOW TO MAKE A GAS ENGINE 
MUFFLER 

The use of a gas engine in a residence dis¬ 
trict is often objectionable, as the noise of 
the exhausi, even when greatly reduced, is 
very annoying, but by using the following 
apparatus, which only slightly reduces the 
power of the engine, the exhaust may be 
muffled down to absolute silence. 

The muffler (see Fig.) consists of a 4 -in. 
r* '' "n, long, F, with a 4 -ln, by Wn. re¬ 


ducer ecrewed am each cniL B. Tht 14m, 
pipes, AA, p roj e ct tlmivgli Car amaa^ u 



hold the couplings, BB, and are each drlDed 
with forty-ei^t 3-16-In. holes and fitted with 
caps, DD. One of the pipes, AA, 
to the engine and the other to the • 

pipe, which is reduced at each oonaectka 
until It is % in.; eight S-lS-in. holes are 
drilled In the %-in. pipe near the end. 
which is covered with a cap. 

This muffler is being used with a 3-in. hy 
4'ln. engine, making about 400 r. p. m., and 
the only noise produced is a slight hlning 
sound, which cannot be heard 10 ft. away.— 
Contributed by Edgar L. Drinkwater, 51 N. 
Ada St, Chicago. 


TO CONVERT A DRAWING BOARD 
INTO A TABLE 


Make two legs about 30 in. long, and buy 
two stiff springs about 8 in. long. Fasten 
the legs to the drawing board with hinges, 
and attach the springs by means of screw 
eyes. Screw two hooks in the bottom of the 
window casing and attach springs, as shown 
In the sketch. The springs hold the drawing 
board against the casing and also hold the 
legs down firmly on the floor, thus making 
the whole apparatus solid. The front edge 
of the board may be lowered by inclining 
the legs. When not In use the springs can 
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be detached and the apparatus may then be 
folded up and put away. I have been using 
my board in this way for a long time, and 
find it very convenient, and its use does not 
mar the window casing in the least—Con¬ 
tributed by Chas. A. Prickett, Auburn, Ind. 


TO DRAW AN ELLIPSE: GIVEN THE 
LENGTH AND WIDTH 


A previous article in *'Shop Notes" shows 
how to draw an ellipse having a required 
length, but the following method will give 
the required width as well. This method is 
as follows: Draw line A B—the required 
length; and line CD—the required width in¬ 
tersecting line A B at right angles at the 
middle point O. With C as a center and 
radius O A describe arcs E F and H J inter¬ 
secting line A B at G and K, the foci of the 



required ellipse. Drive pins or tacks in these 
points and form a loop of thread. Just long 
enough to enclose the triangle G C K. Then 
place a pencil in the loop and trace in the 
ellipse, as shown.—Contributed by W. J. 
Slattery, Einsworth, Pa. 

- 


the trenches set ^-in. bolts 6^ in. long up¬ 
right every 5 ft. and bolt on 2x6's the fiat 
way to use as sills. Toe-nail 2z6's upright 
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Plan of Rut-Proof Com Crib 


every 2 ft, 14 ft. high to eaves and 20 ft 
high along the driveway, making the crib 23 
ft. high. The rafters should be 20 ft. long 
and the roof shingled. 

The crib will hold 6,000 bu. ear com if the 
driveway is filled. Or one could have an oat 
granary of 5,000 bu. above the entry and 
need not scoop the grain out, but let it run 
into the wagon when loading. I use the 
driveway (30 ft. by 10 ft.) as a feeding 
floor and put ear corn on either side and 
use a portable com elevater with horse¬ 
power. A door 10 ft. wide opens horizontal¬ 
ly on each side of the driveway to let com 
out to feed. My crib cost |225 painted 
and complete, not charging anything to my 
own work. Used 20 cu. yds. of gravel and 
116 sacks of cement. The concrete floor does 
not cost more than sills and board floor and 
my crib is rat-proof and will not rot—Con¬ 
tributed by M. D. Johnston, Danvers, Ill. 


DOUBLE CORN CRIB AND FEEDING 
FLOOR 


-- 

A GOOD GUTTER PAINT 


Select your site and lay out a space 30 ft. 
square—or whatever dimensions you may de¬ 
cide on; dig trenches 8 in. deep and 8 in. 
wide around the square and two crossways 
the square on either side the driveway. 
Board up these trenches and box up to a 
height some 6 in. above the ground and fill 
them with concrete. 

As* soon as this concrete has set put a 
layer of ooncrete 4 in. thick over the whole 
sturteoei^as a floor for both com crib and 
diimray. While laying the concrete, along 


Put all old paint skins, cleanings of buck¬ 
ets, siftings and pieces of dry putty into an 
old iron kettle with raw oil and boil until 
all is dissolved. Then add fine, dry sand 
until the mixture is as thick as will spread 
under the brush. Apply quite warm — a 
heavy coat. When dry it will form an enamel 
like granite and can be colored to match the 
cornice. If properly prepared this paint 
should be as smooth as glass. It is also good 
for patching old tin roofs.—Contributed by 
H. W, 
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PCiNTfXiN WATER ELEVATOR 


ar«^ man/ wa/s of raUicg water 
from a alrtrum, hy uMlizina the power of the 
eiirrenL hut pro(iahly the elm pleat and most 
efficient methr>d 1 h obtained by ualna the 
apparatus here llluHtrated. whieh I made 
at very iltMe expenae. 



ThlK device conHiHtH of u helical water 
wheel, I), which, in revolvinK. operaUfH the 
hiicket elevator at the left. Thla elevator 
coriMlHtM of a ladt. 11. with aeveral tin cans 
attacdied, as shown. I used two floats in 
rnakiiiK rny machine, hut in some devices 
<if this kind three or four are used. The 
device is faHtencii hy ropes. passinK through 
the screw eyes. A A. anci is set in the water 
at an angle of 45". 

I have only used this device for irrigating, 
on a Htiiail scale, but think that larger ones 
could be made to take the place of pumping 
stations, as there is no expiuise in operating. 
It coiibl also be used to advantage in dredg¬ 
ing and gold mining, -('ontrlbuted by Mlllis 
Kiiicki rliocker. New Lenox. 111. 

T(K)I. rOR DRAWINd SPIKES 


Kor material take a piece of an old buggy 
axle, flatten and split both ends, and Ixuid 
nti llhedrated ’l‘lie daws of the rounded end 



can ba drlroi mider the heed of the ^Ike by 
strlkins with e beminer.—Cbntxihmed by 
Leander Menning. Akran, Iowa. 


TO WRITE ON METALS 


To write on iron, steel, sUrer or gold mix 
together 1 oz. muriatic acid and ^ os. nitric 
acid and nae as follows: 

Cover the place on which yon wiah to 
write with melted beeswax; when the bees¬ 
wax is cold write the name or words plain¬ 
ly with a file point or an etching needle, 
carrying it through the wax and cleaning 
all the wax out of the letter. Then apply 
the mixed acids with a feather, carefully 
Ailing each letter. Let the acid remain for 
from one to ten minutes, according to the 
appearance desired; then put on some water, 
which will dilute the acid and stop the 
process. Either of the acids separately would 
cut iron or steel, but It requires the mixture 
to take hold of gold or silver. After the 
acids are washed off. It is well to apply a 
little oil.—Contributed by Howard H. Issard, 
Cuyahoga Falls, Ohio. 


IMPROVEMENT IN PORTABLE SCAF¬ 
FOLD BRACKETS 


In '‘Shop Notes” for June. 1905, the portable 
Hcaffold bracket, shown in Fig. 1, was de- 



Improved Scaffold Bracket 


si rilHHl. 1 have found this form of bracket 
to bo very useful and handy, but think it can 
bo improved by turning the hook up (Pig. 2) 
instead of down. By so doing a longer hook 
may be used and the hole in the sheathing 
ran be made much smaller than when the 
liook turns down. To remove the bracket It 
is only necessary to raise the outer end and 
draw the hook out of the hole, but tlM iMk 
cannot come out when the bracket in lef 
—Vs Qcay, OUflc 
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TO PUT A WICK IN A TORCH 


Unwind enough of a ball of wick, A, to go 
through the torch and push it in at B. Raise 
the torch to your mouth and give one hard 



blow, which will send the wick out at D. Tie 
it at C, making a circle about 14 in. in 
diameter. Then draw back from B until 
the mouth, D, is as full as wanted. Cut the 
wick off at D and push the rest in at B. 
This should not be done with oil above the 
wick pieces.—Contributed by Albert N. 
Crawford, 8 Lautner St., Allegheny, Pa. 


PREVENTING CINDERS WHILE 
BURNING SAWDUST 


In the power house of the Oregon Consoli¬ 
dated Ry. Co., where sawdust is used for 
fuel, the sparks and cinders emitted from 
the stacks have been so dangerous and objec¬ 
tionable that a cinder separating plant has 
been installed. This has not only relieved 
the residents and manufacturers within a 
half-mile radius, but has considerably in¬ 
creased the efficiency of the boilers. 

The installation was the result of numer¬ 
ous complaints, due to cinders accumulating 
on sidewalks, porches, drying clothes, etc. A 
lumber company, which adjoins the power 



m Cladew to thU Smoke 

1 


house, has had thousands of dollars’ worth 
of lumber refused by inspectors on account 
of being blackened by falling cinders. 

The accompanying illustration shows how 
the separator is applied. The large breech¬ 
ing, or smoke box, over the boilers connects 
to an immense draft fan, which discharges 
into the separator at the right. This sepa¬ 
rator works exactly like the ordinary dust 
separator, seen in nearly all large wood¬ 
working factories. As the smoke and cinddrs 
enter they receive a whirling motion, and the 
cinders, being heavier, gradually work down 
in a spiral path to the bottom of the sepa¬ 
rator, where they are automatically conveyed 
to the boilers to be consumed. 

The cut shows only one section of the 
plant, the entire equipment, as stated in the 
Street Railway Journal, costing about |19,- 
000. The smoke coming from the separators 
has been carefully examined by powerful 
field glasses without revealing the slightest 
vestige of cinders. This, and the increased 
efficiency, make the cinder separating plant 
worthy of consideration for other localities 
where similar conditions exist. 


PORTABLE ELECTRIC ALARM 


In rigging up an alarm for a sound sleeper, 
as described in our April number, Oeo. Al- 
bach, 95 West Twenty-first street, Bayonne, 



Portable Electric Alarm 

X. J., made sopie improvements. He mounted 
the device on a board 12 in. by 7 in. by % in., 
having beveled off the upper edge. At the 
back he nailed a piece 5 in. high and of the 
same length as the board. The bell he 
fastened to this back piece, and the battery 
was placed on a shelf on the rear side of the 
back piece. He also added a switch, S, which 
he fastened in the empty comer of the board, 
making it convenient to stop the bell. The 
apparatus can be placed near thft ^ 
nVght anA - 
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DEVICE FOR CARRYING STEAM 
FROM KETTLE 


“In my candy-boiling department I have 
used a device for carrying steam from the 
kettle all winter,” writes A. F. Houser, 114 
S. James St, Hamilton, Ont, “and find it a 
great convenience.” 



Referring to the illustrations, A is a cover 
with a pipe, E, attached, which pipe tele¬ 
scopes into B and, when raised, can be 
fastened with a hinged clasp to the bottom 
of B; B is an elbow which telescopes into 
C the proper distance to bring the cover 
over the kettle; C is a short length of pipe 
connected to a length of stovepipe. 

The cover. A, with pipe, E, attached can be 
entirely detached from B, or telescoped into 
B and attached to it by means of the spring 
catch, or swung up out of the way when not 
in use, as at D, Fig. 2. The device is made 
of galvanized iron and riveted. 


FORMULA FOR MANUFACTURING 
YEAST 


Boil together for one-half hour, in a cop¬ 
per kettle, 40 gals, of water and 2 lbs. 
of ground hops; pass over refrigerator to 
cool to a temperature of 160° F.; pass the 
liquor from the refrigerator to a stout tub; 
add V/j bu. (about 63 lbs.) crushed malt 
and stir the mixture thoroughly. Allow the 
mash to stand at that temperature for V/j 
hours, then filter from the grains and cool 
to 70° F. The passage over the refrigerator 
vireg to aerate the wort. At thVs poVal 
*ow apontaneoaa fermentation to set \n. 


The yeast can be used in 24 hours, but Is 
better if allowed to stand two dtLja, Keep 
the fermenting tubs and other vessels clean 
by scalding from time to time with live 
steam. Said to give excellent results. 

HOW TO 2VIAKB AN ELECTRIC- 
KEROSENE LAMP UGHTER 


A device for lighting a ruby lamp is here 
shown, in* which a spark from a Jump-spark 
coil vaporises the oil and ignites it The 
ruby lamp. A, is mounted on a board, B, 
somewhat larger than the base of the lamp. 
Two binding posts, C and D, are placed on 
the board and connected to the secondary of 
the Jump spark coil, E. A wire is fastened 
to binding post, D, and soldered to the lamp 
at F. The wire, O, is enclosed in a piece of 
rubber tubing, such as is used for insulating 
in automobiles, and the extremity so lo¬ 
cated that it will nearly touch the wick. 

^he spark from the vibrator would spoil 
the plate if the Jump sparjc coll were put 
in the dark room, so it should be put out¬ 
side, or placed in a box, in such a way that 
no light will fall on the plate. A %-in. 
spark is about right and about six dry bat¬ 
teries should be used with the coil. 

This device will also light an ordinary 
kerosene lamp and might be useful when 



the lamp is in a hall or some place where it 
is hard to get at—Ck>ntributed by Chaa 
Buettger, R. R. 8. 


TO MAKE A CRACKED GONG SOUND 


The sound may be restored to a cracked 
gong by sawing down the crack with a luuk- 
saw so that the two edges do not ton^ ThS 
gong will sound as well as when nnw Qoa 

Franctoook 4^ 
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HOME-MADE POLARITY INDICATOR 


To make a polarity indicator for bat^ 
tfiries, all tbat is reciuirod is some sulphuric 
acid, two thumb bolts and nuts, some copper 
wire and a block of wood i in, long, 2 In. 
wide and % In. thick. In the center of the 
block of wood chisel a hole 1 In. square and 
% In. deep to hold the bottle containing 



the acid solution. On the opposite side of 
the block cut two *4-ln. grooves ^ in. from 
the sides. In the center of each of three 
grooves bore a ^4n, hole for the thumb 
nuts. From these holes drill boles to the 
space in the middle* as shown by the sketch. 
Set the bottle In the hole prepared for It, 
and run wires, A, to It from each thumb¬ 
screw, as shown. Pill the bottle with a so¬ 
lution of 1 part sulphuric acid to 4 parts 
water. 

When the device is connected to the bat¬ 
tery the sine or negative pole will give off 
gas. This will cause bubbles In the solu¬ 
tion,—Contributed by G, Fry and 1. Van 
Dalsem, 903 Vine St, San Jose, Cal. 

-- 

QAUQE FOR TESTING ANGLE AND 
CENTER OF DRILL 


This device Is made of sheet steel. By 
holding it on both sides of the drill and 



comparing the relative position of center 
\p point B, one can tell whether it la accu> 
rhtely located. Also, If the angle of the 
drill coincides with the gauge, the angle Is 
cotrect,^—Contributed by J, Weldon, 433 Co* 
lumbla St., Brooklyn, N, Y, 

——- 

HOME-MADE SPEED INDICATOR 


A bobbin winder from an old sewing ma¬ 
chine, Fig, 1, w’ill make a very good speed 
indicator by making a few alte rat ions. Re¬ 
move part A and C, and if possible remove 
the heart-shaped cam, B, from the worm 
wheel, D, Take off the pulley, O* and sharpen 
the end of the shaft, as shown in Fig, 2, 
Attach a small file handle* J, by means of a 
screw, K, and solder on the Indicator, L, 
which may be made of sheet brass. Scratch 
the graduations on the worm wheel* as 
shown, making the total number of notches 



equal to the number of teeth. It Is well to 
make a center punch mark, N, to allow 
counting the number of revolutions of the 
worm wheel In taking high speeds.—Con¬ 
tributed by Ray Earley, New Sharon* Iowa, 
-^ 

HOW TO MAKE A COMBINATION 
PULLEY AND COUPLING 


Some of the readers of Shop Notes might 
be Interested in a problem of coupling shaft* 
ing which occurred at our shop recently, I 
had occasion to couple two shafts of different 
sizes, at a point vrhere a pulley was needed, 
and overcame the difficulty as follows: I 
aetscrewed the coupling to the shaft, as 
shown la the sketch* and covered the set* 
screw heads with a piece of pipe, B*. fastened 
with flat-head screws* C* These screws v 
staggered, an equal number being plao 
eB.cb b.a\t nl 


How the Ctotfge fs Used 
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spokes on an old pulley, A, to fit the pipe, 
and fastened it on with bolts, D, counte^^ 



sunk in the rim and pipe separators, E. The 
load on the 1 15-16-in. shaft being very light, 
was easily carried by the setscrews, and 
both the coupling and pulley are now in 
successful operation.—Contributed by M. E. 
Hood, Tuckahoe, N. Y. 

-- 

HOW TO MAKE AN ASH SIFTER 


The accompanying sketch shows a device 
which w'ill be greatly appreciated by all 
who sift ashes. By its use the expensive 
waste of coal is prevented, without in¬ 
curring the greater expense 
of spoiled clothing. The 
dust arising from the ashes 
is confined by a housing. A, 
which can be built of Ti-ln. 
boards, or made from an old 
dry goods case. 

An ordinary ash sifter is 
supported by a frame, B.' 
which swings from the roof 
by the iron rods. C. Tliose 
rods may be bent from old 
iron curtain rods or heavy 
galvanized telegraph wire, 
and are held by large screw eyes, D, in the 
roof and frame. Two cleats, E, nailed to the 
roof will distribute the weight over the 
entire surface. 

A door. E. should be made in the front, 
large enough to admit the ash sifter, and 
another one, G. in the side should be of a 
sufficient size to allow removing the tub, H. 
The door, F, should have an opening, J, for 
the ash sifter handle and the door. O, ought 
to have a handle, K, and a spring catch, L, 
to hold the door up when removliig Uie 


This catch may be bent out of a piece ot 
sheet iron. 

If the tab is placed on the ground it may 
be difficuR to slide, in which case stripe of 
wood, for tracks, should be embedded in the 
ground.—Contributed by Arthur W. Pae- 
sage, 831 West Pierce Ave., Niagara Fhlla, 
New York. 

PORTABLE SPRAY COOKER 


The lime-sulphur hot sprays used by 
orchardists are often cooked at some central 
point by means of a stationary boUer, but 
a better device is found in the apparatni 
illustrated herewith. 



Portable Spraying Ontflt 


The boiler is suspended from the back of 
the wagon, and the steam is carried to four 
barrels containing the spraying mixture. It 
is not necessary to buy a new boiler for this 


purpose, as many discarded ones would 
answer. A subscriber to the Rural New- 
Yorker used an old fire engine boiler, w’hich 
he recovered from a scrap pile. 

An outfit of this kind will deliver enough 
material to supply six or eight spraying 
nozzles, and the expenditure would be in¬ 
significant if divided among several mem¬ 
bers of a cooperative spraying club. 


For cleansing steel articles uae 



Housing for Ash Sifter 
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UNDERGROUND CROSSING FOR 
TOLL LINES 


An underground croseing for toll lines as 
a method of protection against induced cur¬ 
rents from power wires is shown in the il¬ 
lustration. The crossing is rather expen¬ 
sive, but If properly built gives good pro¬ 
tection, says the Amcrrican Telephone Jour¬ 
nal. 

An iron pipe 1% or 3 in. in diameter, ac¬ 
cording to the wire capacity desired, is laid 
below the frost line from pole to pole. The 
usual pipe bend is made at each of the 



(see detail at Fig. 2) is a piece of metal 
which runs in grooves and moves the pointer 
along the dial according to the rise and fall 
of the liquid. 



IK)les, which are properly guyed, and at the 
end of the pipe, where it runs up the pole, 
a goose neck is used to keep out the rain. 
For draining the conduit of moisture, due 
to condensation, a hole is drilled at the 
lowest point of the duct over a pocket filled 
with crushed stone. 

No. 14 twisted pair '^distributing wire” 
used in one of these conduits has given lit¬ 
tle trouble. The wire is fused direct to the 
line, without fuse or spark gap protection. 
Where these crossings are remote from a 
repair man, it is better to risk losing a pair 
of wires at $1.47 per 100 ft than to hire 
a team and send a man after every light¬ 
ning storm. 

-- 

SIMPLE TANK GAUGE WITH ELEC¬ 
TRIC ALARM 


A tank gauge that is very easy to rig up 
and gives good service is shown in the illus¬ 
tration. A wooden or cork fioat A, is at¬ 
tached to a chain, B, which runs over a small 
pulley, C, and then to the dial or gauge 
which may be placed on the side of the tank 
or other convenient place. The numbers on 
the dial read from the top downward. E 


Simple Tank Gauge 

The electric alarm (Fig. 1) is for calling 
some person when the water gets too high 
or too low. F, G, H, I are brass springs 
projecting so that the indicator, E, will 
close the circuit when it reaches either 
the top or bottom of the gauge. J, K are 
batteries in the circuit, and the annunciator, 
N, has the words high and low marked on it 
in their respective places.—Contributed by 
John M. Singer, 5915 Wabash avenue, Chi¬ 
cago, 111. 


GOOD CLEANSING POLISH 


A good encaustic, which will clean and 
polish at the same time, is composed of 1 
gallon soft water, 4 oz. yellow laundry soap 
and 1 lb. of white wax, shaved up. Boil 
together, stirring well, and then add 2 oz. 
sal soda; put the mixture in something 
which can be closely covered, and stir con¬ 
stantly until cool. If necessary dilute with 
water before using; lay on with a paint 
brush and polish off with a hard brush or 
cloth. Can be used on furniture, marbleSi 
tiles and bricks. WIW 
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BABBITTINO BEARINGS 


In babbitting ordinary split ehaft bear¬ 
ings, it la a good plan to wrap the shaft 
with one thickness of common writing 
paper and then wind with string In a spirals 
The paper keeps the shaft frotn chilling 
the babbitt and gfyes clearance enough to 
do away with the time-kilifng scraping; and 
the spiral groove formed by the string 
makes the best oil channel possible.—Con- 
trlbated by E. V. 


HOW TO MAKE A WATER STILL 


Any water containing lime or other tm* 
purities is not good for photographic work, 
but the water obtained by distillation will 
always give good results. 

The still shown In the sketch Is one that 
Is easily made and Inexpensive. Obtain two 
thin glass bottles, A and B, and Join together 
with a cork having a hole through the cen^ 
ter, A quantity of water Is placed In bot¬ 
tle A, and heat is applied, which vaporises 



the water and forces It In bottle B, where 
It is condensed. 

The bottle A may be heated by means of 
a stnali gas stove, or alcohol lamp, and the 
other bocUe may be cooled by vrater from a 
hydrant or from a funnel, with a piece of 
cloth In the mouth, to allow the water to 
drop slowly. 

If a mixture of alcohol and water is 
placed in bottle A, the alcohol will evapo¬ 
rate first and condense In bottle B before 
much water has evaporated.—Contributed 
by Charles Lea, Brunswick, Mo. 


TO TIN OLD SOLDERING IRONS 


Some of the readers of **Sbop Notes'' may 
have trouble with old soldering irons. To 


tin same, heat well and dip in pulverized sal 
ammoniac a moment and then rub with 
solder. This operation will be effective, no 
matter how many pit holes there are in the 
iron or how dirty.—Contributed by Harry 
Caeslebury, Altoona, Pa. 

^—-—♦ * #-- 

AIR AS A POWER 


There are other sources of energy In air 
besides Us velocity. The energy of the beat 
contained in the atmosphere is sufficient to 
run all the power plants in the world with¬ 
out decreasing its temperature any appre¬ 
ciable amount. The problem U to maintain 
a difference of temperature betw*een two 



places, as heat produces no energy while at 
rest, but only when moving from one place 
to another. 

There are many easily volatilized liquids 
which would boll readily at atmospheric 
temperatures, and thereby produce a con¬ 
stant pressure in any boiler, without the 
use of a fire, but such liquids are very hard 
to condense, as It requires very eitreme 
cold to cause them to liquefy. A new source 
of cold might solve this problem, but all 
sources of cold thus far discovered require 
cither power for its production, or chemi¬ 
cals which soon cease to be effective. 

When dry air is confined and heated, the 
increase in temperature is only 1-273 of the 
original pressure for each degree Centi¬ 
grade, but moist air expands very much 
more. This may be Illustrated by holding 
a bottle upside down, under a hot water 
fancet, and then dipping the mouth in cold 
water, aa shown In the sketch. A difference 
of temperature of only a few degrees will 
cause the water to half fill the battle. It is 
evident from this that moist air, heated 
the same amount, would double its pressure. 
Tbns, alt ai 
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increase to 15 lbs. above atmosphere, and air 
at 100 lbs. pressure would increase to 215 
lbs. above atmosphere. If the air were 
heated twice as much, the pressure would 
be increased a corresponding amount, as 
the increase in pressure is directly propor¬ 
tional to the Increase in temperature. 

There are several varieties of hot air en¬ 
gines being made at the present time, but 
we are unaware of any attempt being made 
to utilize the increased efficiency obtained 
by the use of moist air. 

It is doubtful if the weight of the air 
could be utilized for a source of power, al¬ 
though a device for doing this ought to be 
very powerful as a cube of air 31 ft. on 
each side weighs over a ton. 


HOW TO MAKE AND USE A PRONY 
BRAKE 


The brake shown in Fig. 1 can be made 
of a piece of leather belt, B, Fig. 2. w'ith a 
number of wood cleats, C, fastened as 


secure, and the screw eye, F, ahould be esed 
to attach the spring balance, C, the other 
end being attached to the ceiling as indi¬ 
cated. 

To obtain the horsepower of an engine 
apply the brake, as shown in Fig. 1, and take 
the speed in revolutions per minute (R. P. 
M.) with the speed indicator, E, at the same 
time noting the weight In pounds (W) 
shown by the spring balance. Measure caie- 
fully the distance from the center of the 
engine shaft to the screw eye in inches (A). 
If the values of W, A and R. P. M. are known 
the horsepower may be found as follows; 

A. z W. z R. P. M. 

hp. =-- 

63025 

For example: If A == 16 in., W = 20 Iba. 
and R. P. M. = 500; then, hp. = 16 X 20 
X 500 63025 = 2^ hp. The constant 

63025 is obtained by multiplying 12 X 33,000 
and dividing by 6.2832; 12 being the num¬ 
ber of inches in a foot; 33,000 the number 
of ft lbs. per min. for each horsepower; 
and 6.2832 the ratio between the radius and 
circumference of the flywheel. 



shown. A tension screw, D, Fig. 1, can be To crystallize glass flow heavy alum water 
fastened by any method that wU\ make it over It; then let it dry. 
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SELI^RELEASINQ BEAMS IN 
WALLS 


When the ends of 
beams that go into a 
wall are cut on a slant, 
as illustrated, a lower 
insurance rate can be 
secured. Beams so cut 
will fall out easily with¬ 
out overturning the 
wall in case of fire, says 
the Practical Carpenter. 

♦ ♦♦ - 

MAIL BOX TROLLEY FOR RURAL 
PATRONS 


Patrons of rural routes living some dis¬ 
tance back from tho road will find a trolley 
for drawing the mail box to the house and 
sending it back again a great convenience. 
The illustrations show such a line, which 
was devised by a correspondent of the Rural 
New-Yorker. 

At the house end of the line a stout post 
is set in the ground and a bicycle, with sad¬ 
dle and front wheel removed, is fastened 
with pins against the post, as shown (Fig. 
1), to serve as motive power. For the main 
wire No. 9 is the size used, and No. 17 gal¬ 
vanized for the belt wire. For a short line 
on level ground broom wire would do. 

Posts are set every 50 or 60 yds. between 
the house and the road ends of the line. 
Each of these intermediate posts has a 



bracket (D, Fig. 2) of 2x2-in. stuff, and an 
iron at the top for supporting the main 
wire (C, Fig. 2). This iron is made of old 
spring-wagon tire with a half-round groove 
on t(^ for the wire to rest in. The top wire 
is high enough above the notched guides be¬ 
low so the bottom of the box will not bump 


when passing a bracket The arrangement 
of pulleys and guides at these intermediate 
posts is shown at D, Fig. 2. The guides are 
of 1-in. hard wood, screwed to the arm of 
the bracket. The outside pulley is under¬ 
neath the arm and 1 ft. distant ttom the 
other pulley, so that the wire cannot get' 
tangled on windy days. A wire fence ratchet 
is used to keep the top wire tight. The post 
at the road end of the line has a wheel. An 
ordinary R. F. D. mail box is used, with a 
hardwood block one-half its length under¬ 
neath it. The belt line starts at this block, 
runs the length of the line over the wheel 
on the post at the roadside, returns over 
the pulleys of the intermediate posts, passes 
around - the bicycle wheel, and is fastened 
to the block under the box in a small hole in 
a piece of strap-iron fastened in the block. 


One of the Intermediate Posts 

The wheel at the road end can be the front 
wheel of the bicycle or an old sewing 
machine wheel, and a trough or support for 
the box is provided at this end to hold it 
firm while being opened or closed (B, Fig. 
1). The device as rigged up in this instance 
cost about |5. The line is 250 yds. long and 
travels uphill 75 ft. to the road. An elec¬ 
tric alarm to let the patron know when 
there is mail in the box could be added by 
one of a little ingenuity. 


TO REMOVE A BROKEN STUD BOLT 


A broken stud bolt in a casting or ma¬ 
chine pail may be removed as follows: 

Drill a small hole in the broken part to 
be removed and use a lefthand tap. If it 
is a lefthand threaded stud bolt use a right- 
hand tap to get it out Be careful not to 
use too large a drill, as it would leave too 
thin a shell to tap in, and the expansion 
would cause it to bind.—Contributed by O. 
J. Lesperance, 425 Howland avenue, Ken¬ 
osha, WVs. 
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PORTABLE KETTLE AND ORE- WH* «!• ■» »« !■ !• *■ vfesM to t 

PLACE R« GRAVEL ROOFER Xtoal W«te. tto 

_ leCiw D D, aic fBiaei, nd afkemid lomrel 


Vi'Lar^T<^r o! znetal U fiaed for 

ttij ci>tLr.n«Io!i ehoTii in 

n«. 1 U a-::Tao>. T>e £r% pot. A A, Is 
iKaci^ Vi •h.e ''.o*r:cn, E B. at C C and at 
itj top anz> iron. D D, Is riretcd. as 
sho’an at a a. ^ibov. E. is beaded and 

flanged, aa .i-bo'^ bj b c: F abovs tlie 
damper In position. 

The ang> iron. H H. nretsd. as sbpwn. 
supports tbe grate. J J. while K shows the 
opening for the ash pit door, aronnd which 
grooves are riveted, into which the door 
will slide as shown bj e e. The opening 
for the fire door U at L and around it 


thns pmcKtins thn hHtIr fiwa tipping. 
Fig. 3 afeows hov the didas and grooies for 
the doorSp Land Kin Fig. 1. are tonstrncttd. 
while A A in Fig. 3 Aon the put body 
of the die pot, cut out as ihiien fim b to 
b. The rtreted gro oi e i aie ihiien hr B E 
in which the door, C lUdea. D being a 
handle riveted at a a. 

FTg. 4 shon the mKraet leo of the grate, 
which cu be nuuie fin band iron. The 
outside ring, A A. should be a trifle smaller 
than the inside diameter of the aa^ iron 
ring, D D, in Ffg. 1. so that it can be re 
moved when desired. Three of the grate 



angK\ O O, Ik hh Khown by i I. The 

pitched <over, V, Ifi y.o;\iuot\ to the collar, as 
shown by K It. 'I he liandle. S, is riveted at 
m m. 'l‘be whwis and axle, T U T, are 
fastened to the bottom of the fire pot, as 
shown in Klg. 2, in which A is part of the 
lire pot and M the secilon of the axle, which 
Is fastened to the Ijottom by means of the 
angle. (I C, riveting at a a a n. The balance 
legs are shown at D D, one being fastened 
on either side of the fire pot and riveted at 
r fhich forms a pivot. 


bars, as a a a in Fig. 4, are to project over 
the ring, as shown, these projections to rest 
on the angle iron, H H, in Fig. 1. The bal¬ 
ance of the grate bars, as b b b, etc., in 
Fig. 4, are riveted. It will be noticed that 
the angle iron ring at the top of the kettle 
in Fig. 1 rests upon the angle iron ring. 
D D, at the top of the fire pot This allows 
the kettle to be removed for cleaning pur* 
poses. If desired the fire pot and FfttTv 
can be made square, using the — eofl* 
slrueUon, which can be modified to eotti 
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ANOTHER DEVICE FOR OETTINQ 
ENGINES OFF CENTER 


Fit a jaw over the rim of the wheel aod 
pivot It to a handle or lever as shown. Se¬ 



cure the handle to a block of wood, from 
which to get leverage. When engine is on 
dead center, aaya the Engineers* Review, 
place the device In front of the wheel and 
the Jaws on the rim of the w-heel and bear 
down on the outer end of the handle. 


ROLLED A BOILER NINE MILES 


A 125'hp* holler was rolled nine miles 
from the railroad station to the Marine 
Hospital at Ft. Stanton, N- M. The process 
was very similar to the movement of a road 
roller. The roads were too soft to support a 
wagon with such a load, hence this unusual 
method of transportation was resorted to. 
Ryerson's Monthly says: ‘Tt was necessary 
to transport this boiler mine miles over the 
plains and mouQtalns In order to reach its 
destination, and as it w'as found that the 
roads were In such condition that they would 





Mulef RolUng the Biillev. 


not support a wagon with any considerable 
load, it became a very pretty problem to 
solve, The boiler was llnally rigged up as 
shown in the Illustration — a heavy pipe 


being used as an axle and fourteen mules 
fumtfihlng the motive power, the holler 
being safely rolled the nine miles from the 
railroad to the hospital, reaching there none 
the worse for the rough usage to which it 
was necessarily subjected. 


HOME-MADE IMPROVED BUFFER 


A good bufhng wheel can be made of a 
metal band, A (see sketch), drilled to receive 
a number of cords, B, a hardwood hub, C, 
and a babbitt bushing, D. If a narrow buffer 
la desired, one row of cords, as shown In the 
side view, will be sufficient, but If a wide 
buffer is wanted the required wddtb can be 
obtained by making several rows, as shown 
In the section. If more than one row is 
used, the holes should he drilled diagonally. 

The pieces of rope may be taken from sash 



- * 


An Improved Buffer. 

cord, or If the buffer Is Intended for very 
smooth work a soft, braided cotton cord 
should he used. It Is unnecessary to ravel 
the ends of the cord, as they will soon ravel 
themselves after a little use. The cords are 
held In by melted rosin, E, which Is poured 
in the cavity after the other parts are as¬ 
sembled and carefully centered- A little 
beeswax, tar or paraffine stirred Into the 
melted rosin will make It leas brittle. The 
bushing, D, may be made of either lead or 
babbitt, and Is made to fit the shaft of the 
buMug machine. 

A buffer of this kind will do the work bet* 
ter and quicker than any muslin buffer 1 
have ever used.—Contributed by Stoke 
Richards, Santa Clara, Cal. 

- ■ ♦ • # 

AQUARIUM CEMENT 

A good cement for aquariums Is made as 
follow-s: Mix 1 gill plaster of Paris, 1 gill 
litharge, 1 gill fine white sand and ^ gtll 
tineVy vmXw 
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«qual quantity of tjoiled linseed oil and tar- 
pentine, until the consistency Is about the 
same as putty. This cement will dry hard 
in a few days, 

♦ - 

aUARD FOR AIR DUCT IN HOT AIR 
FURNACE 


When there Is a strong wind from the 
outside blowing into the air supply duct of 
a hot air furnace, the swinging damper 



wind (luard for Air Supply Duett 


shown In ttic lliuHtration c;an be usc-d to 
prfvcnl the adminbion of too rinteh air, says 
tlio Metal Wf»rker. The damper is hinged 
at the top and hwhigH hK>nely in an enlarged 
entrarn’e to the air hiipply duet. Urnler ex- 
cCMsive wind prehsure the damper is blown 
up figaiiiHt the orienlng of the duct leading 
to the furnace, closing It off and preventing 
the cold air from entering too freely. 

DEVICE FOR DRAWING a)RNERS 


marked, the outelde enee aade CMMfh 
smaller and the Inside ease caowsh MrgK te 
make the oomen the efae vtea 

drawn with a penefl or tnWng ney 

can be of Tarioue other radii, aad if tht 
drafUman wlahee to mark what the radias 
of hia cnire la, he haa the fismes before him. 

Sheet metal, nlckd-plated or celliiloid if 
the proper material for this lastnuiicaL It 
■hould be ^ in. thick, beveled on one side 
and used flat side down for the pencil and up 
for the inking pen. Fig. 2 allows its ap^ 
cation. Curves A and B were drawn hr 
using the outside oomera, aaya the Americu 
Machinist, and the others by nrfng tiie inside 
comers. 


TO HND THE CENTER OF A CIRCLE 


To find the center of a barrel-head or other 
circular object lay a steel square on the cir¬ 
cle with the point touching any part of the 
circumference A. From the intersections. 
C B, of the two legs with the circumference 



Finding the Center of a Circle 


A device more rr)nv(?ulent than compasses draw the line C B. Bisecting this line at D 

for drawing round corners and fillets of gives the required center of the circle.— 

various sizes Is shown at Fig. 1. Iladil arc Contributed by H. J. Heaton. Sidney, Iowa. 
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TO COLOR COPPER ROOFS GREEN 


To 5 gal. water add 1 lb. lal ammoaiac, dis¬ 
solve thorodglily and let ataad 24 hours. 
Then apoly the solution to the copper with a 
brush, covering the entire surface carefully. 
Let ft stand for one day, says the American 
ArUsan, then sprinkle it Ughtly with water, 
using a brush. Do not use too much water 
or It will run the color and streak it. 

The same effect can be produced by using 
% lb, salt to 2 gal. water. 


HOME-MADE LOCK-NUT STRIP 


It Is often handy to have a lock-nut strip 
to fasten wires on when testing. The dlar 
gram shows a atrip that la cheaply made 
by using the binding posts from the car¬ 
bons of old dry batteries. 

Cut out a piece of oak, or white 

wood, 4 in, long and 2 in, wide, and bore a 
hole, A, in the center on each end to receive 
screws for fastening the strip down. Bore 
a row of holes, % In. apart, down one side 
and another row the same distance apart on 
the opposite side, so that they are on a line 
between the holes of the first row. Insert 
the binding posts, which should fft snugly, 
in these holes and lock them tightly with 
the small nut that was next to the carbon. 
Place two brass or copper washers on each 
post and screw on the thumb nuts. Place 
one wire under the bottom washer and the 
other between the two washers and fasten 
them down with the thumb nut. The strip 
can be made any length to suit the number 
of connections. 
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Lcick'Nui and Form Strips 


A form strip to go with the lock-nut strip 
Is shown in Figs, 3 and 4. It is made of a 
piece of the same wood, 1 in, wide and 4 in, 
long. Bore holes, according to the size of 
wire used, % in. apart, H lii- from the 
edge. Bore a bole at each end through the 
l*ln, way for fastening screws. Sandpaper 


the face of the board and shellac it. Then 
with a saw cut niches % In, apart across 
the top, so as to bring two holes In each 
space. Number the spaces to suit the Job 
(Fig, 4),—Contributed by H. H, Fountain, 
Brooklyn, N. Y. 


RENEWING A RUNNING THREAD 
NIPPLE-A PROBLEM IN PIPING 


On testing a iow-preasure boiler we bad 
put up at Rlverdale, N, Y., we found a de* 
fee live nipple, N, Fig. 1, which connected 
the section, S, and the drum, D. The dis¬ 
tance between S and D could not be changed, 



problcin In Piping 


SO we cut the nipple on the line A 6, and 
ran the lock nut up to the end of the thread 
on piece A, Fig, 2. We then screwed the 
half A Into the drum, far enough to remove 
the piece B, This made room enough to 
remove the half A, thus leaving both open* 
ings clear as in Fig, 3. 

We then made a running thread nipple. A, 
Fig. 4, with lock nut and coupling attached, 
and screw^ed It into the drum as far as pos¬ 
sible (Fig.4), Then we screwed a short nip¬ 
ple, A. Fig. 5, Into the coupling, and un¬ 
screwed the running thread nipple, thus 
bringing the connection into the section, as 
shown in Fig, @, The lock nut was then 
screwed tightly against the drum, as shown, 
and the Job was complete—Contributed by 
Gus Cook, m W, 
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LABOR-SAVING SACK HOLDER 


A handy sack holder, the device of a cor¬ 
respondent of the American Miller, is shown 
in the illustration. The materials used in 
its construction did not cost more than 25 



cents, and yet the device saves the labor of 
one man. 

The holder can be raised or lowered to suit 
the height of the sack being filled, by catch¬ 
ing the board, or lower rope, with one hand 
and raising or lowering the block with the 
Dther. 

~- 

HOW TO RESHARPEN OLD FILES 


Clean the files thoroughly, using a scratch 
brush and a strong solution of washing soda 
in hot water, then wash off the soda with hot 
water. 

Prepare a bath of 1 part nitric acid to 4 
jiarts water contained in an earthen vessel. 
Sort and grade the files according to fine¬ 
ness and immerse those of each grade in the 
bath. The finer files should be left in the 
bath ai)out a minute, and the coarser cuts 
five or six minutes, says the Metal Worker. 
After the acid bath, w'ash the files in hot 
water, dry, and grease them while still warm 
with vaseline. 

In preparing the acid bath pour the acid 
into the water very slowly, as the heat ac- 
ttOD is great 


HOW TO MEASURE BELT ON 
PULLEY 


A short rule for finding the change re¬ 
quired in the length of belt when one of the 
pulleys on which it runs Is changed for one 
of different sixe, is as follows: Take three 
times the difference between the diameters 
of the pulleys and divide by two. The re¬ 
sult will be the length of belt to cut out or 
put in.—Practical Engineer. 


FATIGUE OF MATERIALS 


In a former number of Popular Mechan¬ 
ics, a description was given of the fatigue 
of metals, showing that great precaution 
should be used in designing machinery sub¬ 
jected to varying loads. The necessity ot 
observing this property of matter has been 
emphasized by other examples of fatigue, 
which have recently been brought to our 
notice. It has been found that watch 
springs often break several hours after the 
last winding, although the tension at the 
time of breaking is much less than when 
wound up tight 

In larger machines the same thing often 
occurs. Crane hooks which have, in many 
instances, carried 20 to 25 tons, break with 
a load of 10 or 15 tons, and valves which 
are tested to several hundred pounds 
hydraulic pressure, sometimes break on less 
than 50 lbs. For this reason the hydraulic 
test used on boilers should not be carried to 
excess. 

Probably the most remarkable cases of 
fatigue are found in floors. The top floor 
of a five-story factory building, which was 
heavily loaded with paper, fell in the dead 
of night, taking the other four floors with 
it, and crashing down into the basement 
All the machinery in the building was in 
operation the day previous to the disaster, 
and the heavy jarring and rapid vibration 
would be expected to determine the time of 
falling, but the jarring and vibration evi¬ 
dently ceased slightly before the stress in 
the material reached the yielding point. An¬ 
other still more remarkable case occurred 
in France a few years ago. In this in¬ 
stance, a ball room floor which had been 
crowded with dancers the entire evening, 
gave way with a sudden crash, after all tkt 
people had left and the only load was Ita 
owtL weight. 
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SHOP NOTES 


TO SET A BELT SHIFTER 


Anyone who has had trouble with a belt 
sliding over to the wrong pulley will ap¬ 
preciate the following device: The shifting 
mechanism Is the same as an ordinary belt 
shifter with the exception of the lever, which 
has a spring at the upper end, as shown in 



the cut This spring, which is in compres¬ 
sion, forces the shifter to the extreme posi¬ 
tion in either direction and holds it there.— 
Contributed by C. E. Holcombe, 2912 Edina 
Blvd., Zion City, Ill. 


STARTING SCREWS IN CLEANOUT 
COVERS OF TRAPS 


Considerable difficulty, oftentimes, is ex¬ 
perienced in starting the screws when re¬ 
moving brass cleanout covers from traps. A 
good way, says the Metal Worker, is to give 
the wrench a few sharp strokes with a ham¬ 
mer at the point indicated in the sketch. 



The shock will make the brass let go and 
the cover can be readily unscrewed. 


WIRE FOR STRINGING WATCH 
PARTS 


A very simple and convenient device for 
watch repairers is shown in the sketch here¬ 
with, and is used for stringing the parts of 
a watch during the process of cleaning. It 


P f- I ' • 

Vf\re^ I 


Wire Stringer for Watch Parte 

can be easily made by any repairer, says a 
correspondent of the Keystone, and will soon 
pay for the time required to make it. 


ADJUSTABLE RING FASTENING FOR 
A ROPE 


An adjustable rope fastening, such as is 
shown in the sketch, will be found very 
effective for guy-rope fastenings, derrick 
fastenings, jury-mast knots, temporary mast 



bands, and numerous other devices where 
ropes are used. When used on the neck 
ropes of horses, a snap should be fastened 
to the end of the rope and hooked to the 
ring B. The size of the noose can then be 
made larger or smaller by drawing the rope 
through ring A, as shown in Fig. 2, and 
moving ring B the reqjilved. ■" 
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when the rope is drawn back, it will leave 
the rings as shown in Fig. 1. The rings can 
be made of iron or steel, somewhat smaller 
than the diameter of the rope, and when a 
number of fastenings are to be placed on 
one piece of rope, the rings. A, should be 
made oval-shaped so that they may be passed 
over the others. When only one fastening 
is required both rings may be made round.— 
Contributed by Harry Hall, Brooklyn, Iowa. 


MAGNET FOR A BROOM HANDLE 


Shop brooms equipped with the following 
device will be very useful for recovering 
brads, small screws, and other articles from 
the shavings. The broom handle is slotted 
a short distance and a magnet is held in 



Magnet Attachment for Broom Handle 


the slot by a ^g-in. stove bolt, as shown in 
the sketch. I use this device every time I 
sweep up, and usually find large quantities 
of brads, staples, and small screws. I upset 
a box of brads once and they fell in a lot 
of shavings and dust, but were quickly sepa¬ 
rated with the magnet.—Contributed by Ed¬ 
win Howland, Baltimore, Md. 

-- 

CABLE DRUM CARRIAGE 


This device is used for holding the large 
spools, upon which is wound the lead-covered 
cable used in electrical work. The handling 
of these reels of cable, which has always 
been very difficult, owing to their great 



Cable Drain Carriage 


weight, can be done by one man when niing 
this device. With it the cable can be un¬ 
wound either backwards or forwards and 
the drums can be easily raised by means of 
the powerful worm gear. 

With the exception of the shafts and 
wheels the apparatus is built entirely of 
steel and is designed to carry vanring siiei 
and weights of drums. 


IMITATION ROSEWOOD STAIN 


Put IV 2 lb. logwood chips in a gallon of 
water and boil until reduced in volume to 
2 qt. Apply boiling hot, says the Blaster 
Painter, and if several coats are necessary, 
let each coat dry before applying the next. 
Grain the finished surface with a cameVs 
hair pencil dipped in logwood infusion con¬ 
taining the sulphates of iron and copper. 


HOW TO SHEAR WIRE IN A LATHE 


Instead of having a shaper rigged for 
shearing, this work may be done on the 
lathe, says the American Bfachinist 
Swing the mandrel, A (see sketch), which 
has a circular shear, B (made of tempered 
tool steel), on it, between the centers. 
Fasten a tool-steel piece, C (drilled for the 
wire, E, to be sheared and for the stop, D, 



which determines the length of the pieces to 
be cut), in the tool-post. 

Operate as follows: Start the lathe, enter 
wire, E, in the hole in C, and press toward 
stop, D; when opening. B, is opposite the 
hole in C, press the wire up against D, and 
cutting edge F will shear it off. The piece C 
can have a series of holes in it to suit dif¬ 
ferent sized wires. The circular slmar, B, 
will last for a long time as there la 
of stock for grinding. 
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A NEW METHOD OF TURBINE 
CONTROL 


In a paper read before the American In¬ 
stitute of Electrical Engineers, Mr. Lamar 
Lyndon describes a form of governor by¬ 
pass shown in the sketch. It has been found 
that when the supply of a turbine is sud¬ 
denly checked, the momentum of the mov¬ 



ing column of water causes an enormous 
increase in pressure, which would probably 
burst the pipe if it were not for the relief 
valves, which open and thus allow part of 
the water to escape. 

In the new method the relief valves are 
replaced by the compensating valve. A, 
which operates in connection with the gov¬ 
ernor. This arrangement prevents the oscil¬ 
latory movement of the governor, and gives 
a more uniform speed in the turbine. 


HANGER FOR BLUEPRINTS 


In hanging blueprints on the line to dry, 
they are apt to be torn or hung so that they 
dry unevenly. The hanger illustrated elimi¬ 
nates this difficulty. The blueprint is 
clipped with the hanger while in the water, 
says a writer in the American Machinist, 



HaaglBg niieprlBto 


HOW TO LEVEL AN OILSTONE 


For use in properly truing up oilstones 
provide a block of cast iron in. thick, 
9 in. wide and 12 in. long, with a projecting 
ledge Yj in. wide and Ys in* high on one 
side, this to keep the block from slipping 
when on the bench. Plane the block up 
true on both sides and the three edges, says 
the Patternmaker, and place on the bench 
convenient to sink water; also provide 
coarse and fine emery powder. 

To true up an oilstone or slip, place a 
" small quantity of the coarse emery powder 
in the middle of the block, pour on a little 
water and rub the oilstone back and forth 
until its surface is level; then repeat the 
operation, using fine emery powder with 
water. To true the round side of a stone, 
and preserve its original radius, turn the 
stone while rubbing. 

This method will entirely remove all the 
glaze, so objectionable In oilstones, and 
leave a nice surface similar to that obtained 
by grinding. 


PUMPING TO A lOO-FOOT ELEVA¬ 
TION 


With two piston type steam pumps for 
tank service, either of them able to dis¬ 
charge sufficient water to a 50-ft elevation 
with a nominal lift of, say, 10 to 15 ft., it 
is possible to force water 100 ft. vertically 
by the following method: 

Connect the suction of one of the pumps 
to the water supply and the discharge to a 
receiver capable of holding the required 
pressure, in this case 21.7 lb. Connect the 
suction of the second pump to this receiver 
also and connect the discharge to the main 
that carries the water to the 100-ft. eleva¬ 
tion. To steady the action of the pumps, 
saya a correspondent of the Engineer’s Re¬ 
view, the receiver must be fitted with a 
good-sized air chamber. 

In operating keep the steam valve on the 
first pump open full and control the speed 
with the steam valve on the second pump. 
The second pump not having any lift will 
be able to overcome the increase of fric¬ 
tion in the discharge main. Any boiler will 
do nicely for a receiver, but it would be bet¬ 
ter not to use too large a receiver. 

This scheme will work on rotary pumps 
as well, but not on plunger pumps. The 
two-pump scheme can be worked very nice¬ 
ly for fire service at a distance and in a 
great many othftt ^ 






512 


POPULAR MECHANICS 


BENDING AN OIL CAN SPOUT 


To make a bend in a spout for an oil can 
or a machine oiler proceed as follows: 

Form the straight spout in the regular 
way over the blowhom stake and solder the 
seam. Plug the small end of the spout with 
a piece of wood and pour melted resin into 
the spout until it reaches the point where 
the bend is to be made. Let the resin cool 
till solid, then make the bend over the round 
stake or mandrel to the desired form with- 
out a buckle. 

Heat the spout gradually over an oil 
torch, says a writer In the American Artisan, 
until the resin again melts and runs out. 


A NEW WAY TO BEND TUBES 


The principal difficulty in bending tubes 
is the tendency to buckle and wrinkle. This 
has been overcome in some instances, by 
pouring melted resin into the tube before 
bending, and while this method prevents the 
tube from wrinkling in long radius bends, 
it has been found unsuitable for making 
sharp bends or for making bends in which 
the exact diameter of the tube is to be 
maintained. The tube is also slightly flat¬ 
tened at the bend, and is therefore not per¬ 
fectly round. 

It being required to bend a number of 
brass tubes through 90® without any wrin¬ 
kles, creases, or change in section, a cor¬ 
respondent of the American Machinist made 
use of the “fluid punch” principle. The 
tubes were forced through a die, as shown 
in the sketch, and a water pressure of 6,000 
lb. per sq. in. applied to the inside of the 
tube. The tube being closed at the end was 


forced throngli the die by the preenue of 
the water, and as the diameter of the die 
all around the bend was the same as the 
tube, there was no place for the metal to go 
except in the desired direction. The diame¬ 
ter could not be increased because the walls 
of the die prevented this, and it conld not 
be decreased at any point on account of the 
high pressure within. 

In using this device the end. A, became 
rounded as a result of the pressure, and wu 
afterwards cut off. If the die is supplied 
with a liberal amount of oil it will last s 
long time and do good work. 


TO REPLACE A BROKEN CASTINQ 


When a cast-iron part of a stove or other 
article is broken the following method is 
usually the cheapest way to replace it: Take 
the broken casting to a foundry and have a 
new casting made, using the original as a 
pattern. The molder can easily place the 
broken parts together so that the duplicate 
casting will be perfect unless it is very com¬ 
plicated. 

The duplicate casting will be a little 
smaller than the original as cast iron 
shrinks about % in. in a foot in cooling. If 
the shrinkage should be an objection it may 
be partially overcome by annealing, as sug¬ 
gested by a correspondent of Machinery. To 
anneal the casting, heat it in a slow char¬ 
coal fire to a dull red heat, and then cover it 
over about 2 in. with fine charcoal. Sprinkle 
several inches of dry ashes on top and allow 
to cool slowly. This will permanently ex¬ 
pand the casting which will then be very 
nearly the size of the original. 




A New Yfay To ^«b4 Tu^m 
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CUTTINQ A KEYWAY WITHOUT A 
MACHINE 


A keyway can be cut in a pulley, gear, or 
other piece of machinery without the use 
of a planer or slotting machine by the tools 
shown in the sketch, and a hammer. The 
cylinder. A, is made of hard wood and 
turned up to fit the bore of the pulley.^ 
The groove, B, is the same width as the 



Home-Made Keyseetlng Tools 


keyway required, and deep enough to re¬ 
ceive the iron piece, C, and the steel chisel, 
E. The piece C has the end bent over as 
shown to prevent it from sliding out of the 
groove. The shims, D, can be made of gal¬ 
vanic iron, thin strips of hard wood, or 
almost any material obtainable. 

To use these tools put the cylinder in the 
bore of the pulley and put piece C in the 
bottom of the groove. Drive the chisel 
through the bore and then shim up with 
the strips, D, driving the chisel clear 
through each time. 

About six shims will be required for mak¬ 
ing most keyways, but it is well to have 
more as the depth of the groove, B, will not 
then have to be an exact dimension. 


TO KEEP PLASTER OP PARIS FROM 
HARDENING QUICKLY 


In the May number G. M. Backus says: 
**To keep plaster of paris from hardening so 
quickly, use vinegar instead of water for 
mixing." That depends on how long you 
wish to keep it from hardening. After 
thirty years' experience with plaster of paris 
I find that mixed with clear vinegar it will 
not harden in six hours, but will work like 
putty. 

The better way is to add one-fourth, or 
poMiUy one-half vinegar to the water. If 


wanted for stopping cracks in walls, one-half 
vinegar will give all the time required and 
will make a better filling than when all 
vinegar is used; one-fourth vinegar will 
give ample time and make a still better 
stopping.—Contributed by W. C. Bunker, 
D. D. S., Oregon, 111. 


HOW TO MAKE A SMALL SPLIT 
PULLEY 


To make a small split pulley up to 10 in. 
in diameter, the following method is excel¬ 
lent, says a writer in the Wood-Worker: 

Take two pieces of firm stock, A A, as 
long as the desired diameter of the pulley, 
plus a little to work off, and as wide as the 
desired face. Join them up and make a 
light saw mark across the center, as in mak¬ 
ing a wooden box, then bolt them together 
with a piece of heavy cardboard or very 
thin wood, a a. Fig. 1, between. This card¬ 
board or wood should be cut through at o, 
so that there will be a hole there for the 
worm of the bit to follow. 

Having bolted the pieces together, bore a 
hole of the size of the shaft Now take two 
pieces, B B, of the right thickness to com¬ 
plete the circle, saw roughly to size, fit them 
over the bolt heads and nuts, and screw on, 
being sure to countersink the screw heads 
sufficiently to allow for the turning. Mark 
piece B, which covers the nuts, so that the 
pulley may be taken apart by removing that 
piece only. 

Having built up the rough pulley in this 
way, take off the piece B, remove the nuts 



from the bolts, take apart the pieces A A, 
remove the thin pieces—you have no fur¬ 
ther use for them—and having made a wood 
mandrel of exactly the size of the shaft, 
clamp your pulley on it, and turn as desired. 
The pieces A A need not be of especially 
hard wood; white pine has been used w*^*^ 
perfect eucceea^ esiA 
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better for being thin enough so that when 
the bolts are drawn up they will have a 
slight t^dency to spring, thus bringing the 
end grain to bear on the shaft and damping 
it tighter than if they were rigid. 


PROBLEM IN ARRANGING PULLEYS 


In the ordinary method of using two 
single-block pulleys, the pulling force is only 
doubled, but by arranging the pulleys and 
rope, as shown in the sketch, the force is 
increased to four times that of the power 



applied to the end of the rope. The pulleys 
A and B are connected, as shown, and the 
rope is then given one turn around a post, 
tree or other object, C. 

When the pulley B reaches the post C, 
loosen the rope and slide pulley B back to 
pulley A, which will have traveled half the 
distance traveled by pulley B.—Contributed 
by A. D. Newlin, Dunlap, Cal. 


A MACHINIST’S TAPER GAUGE 


The sketch shows a taper gauge made by 
a correspondent of the American Machinist, 
and found useful for measuring the taper of 
lathe centers and other tapered work. The 
principle used is the same as that found in 
the taper attachments of a lathe. The lower 
jaw slides up or down to adjust the work; 
the upper one swings on a stiff joint, C, to 
adjust the taper; both jaws are locked with 
thumbscrews. 



As It to 1«U A ftiot tnm A to & Ito 
gndimttoB to mato —gtai^ go ttot a 
dl ito n ee of In. cm tta mbIa ahmdd nal 
1 ltt.« wlildi gtvM the taper to 1 ft. 


SUPPQRTINO LDNO LINES OP IVB 


Often it to not dariimble to amteri km 
Unea of heavy pipliig with tMlla or bvldei 
work. A oorrewmdeBt of the Itolal Wottor 
deacribea hto method to anch eaaa. 

Three lengtha of tto. Iron each 

about 14 ft kmg, wm to bo naed to cma 
ing a atreet leavliig^aa imcrtiatnictad ctov- 
ance of 15 ft The pipea wore arvanpad la 
rise in a vertical line above mA aldewalk 
and near the riser wen placed two IdilML 
posts to support the pipe line and the weliht 
of water in it The three lengths of pipe 
were joined together with llangea glvtog the 
abutting ends maximum bearing aurCece 
and aseisting materially in keeping the Uae 
rigid. 

A block of wood was placed toward ee^ 
end of the line and over these wen paaeed 

g !> T B I 



TrosMd Pipe Um 


two %-in. round iron rods, bearing unde^ 
neath two other blocks 6 by 8 in. in else, 
placed as shown. The rods wen screwed 
together by tumbuckles. The sise of the 
rods ie determined by the length of the span 
and the bends they an to be given. 

TO CUT INDIA RUBBER 


Those who have had to cut heavy gasketi 
or other rubber articles have found that 
substance an unpleasant material to work. 
The cut can be made neat and clean, says a 
cornspondent of Machinery, if the knife be 
kept wet; and if conditions permit, this csa 
be best effected by doing the cutting under 
water, as good housewives know to i 
peeling onions. Potash water la 
Ptoln. 
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BORING A HOLE IN A CEILING 


A man who wanted to bore a hole through 
the ceiling in his house, accomplished the 
task without getting any plaster or chips 
on the carpet, though his wife had told him 
he surely would, says American Machinist. 
He thrust the bit through the bottom of a 
pasteboard box, mounted a stepladder and 
bored the hole, catching all the litter in the 
box. 


T-SQUARE ATTACHMENT 


The device shown in the sketch will 
keep the T-square true at all times, and 
saves many movements of the left hand 
when working near the end of the blade 
with a triangle. A piece of angle brass. A, 
is screwed to the drawing board near the 
left-hand edge on the under side. A piece 
of sheet brass, B, is bent, as shown, and 
screwed to the head of the T-square. A steel 



spring, C, is fastened to B and slides on the 
brass angle. A, thus keeping the square true 
at all times. The sketch shows a view of 
the under side of the drawing board.—Con¬ 
tributed by A. L. T., Lansing, Mich. 


CHALK IN THE SHOP 


A good way to keep a file from filling up 
with the metal being filed is to rub it with 
chalk; especially is this good, says Wood 
Craft, in reducing a shaft by means of a 
file. 

Chalk makes a good oil extractor for old 
belts, also. Rub the chalk into the belt 
thoroughly, then pack the belt in chalk and 
let stand for a day or two. The capillary 
aetkm Induced will draw the oil from the 
brift infta the chalk, and enough will be re- 
spke the belt fft for service. 


EASILY MADE TRAMMEL POINTS 


A trammel point in which no fine adjust¬ 
ment is required, can be made from pipe 
fittings and a steel rod, as shown in the 
sketch. The device can be made with either 
one traveling point. A, and one stationary 



point, B, or with two traveling points, as 
may be desired. 

In making the traveling point a two-light 
gas fixture body is drilled to receive the 
%-in. rod, and tapped for the steel point, as 
shown. The ^-in. nipple acts like a set¬ 
screw, and the ^-in. malleable tee serves 
as a handle. The %-in. steel rod can be 
made any length desired and can be bent 
either hot or cold.—Contributed by Geo. A. 
Madison, Baltimore, Md. 

. ■ - — 

KINK FOR TELEGRAPH LINE 


A friend and 1 use the accompanying 
kink on our telegraph line, doing away 
with the dirt and cleaning of gravity bat¬ 
tery; we use dry cells instead. A A are two- 
point switches; keep the switches on left- 
hand point when not in use. When B calls 
C. simply put switch on right-hand point 











FOFCLAB XECHAK1C8 


aiH uxual. In up the 

tAifJtry, ot/Mrrv^ tUat the poftitiv< pole is 
Xfi Kwit/;h at one station, vbile 
the neicative j^/ie 1% eofjne/,'ted to the switch 
St the opp^/eite sUtion. icivinK a chance to 
ijtse ixyih hatf/rries, if deulre^l.—^.'ontributed 
by F. \*. Wheeler. Cllff/indale. Mass. 

- ♦ • ♦ 

LAVING A FIKEIMGM FLOOR 

The Uri^iMtui floor nUonUl f>e plannM not 
only fo 1(1 ve ifiMHl wefirintc valne. but for 
i^itiifori un wfll. The foliowinjc plarm. with 
rmidlfteation>f fo suit the ImJivIdual needs. 
Jh I'XeHlent: 



Ijiylnic m Vircrtmm I'Ummt 


MrMi provldi* n Miipi»Iy ol ninlerlal: bricks, 
Hiiiwl mid rfriienl. then pr()('(t<*(l to 
exciiviih* fill' part, of tin* llreroom whore tlie 
hrleliM me III In* laid to a dejitli of at least 
ir» In. below I lie door sill. In this excava¬ 
tion lay a <‘oiirHe of cinders h In. deep (see 
Mkelch); the I'lnders should be sIlKlitly wet 
and tamped In place tlioroimbly witli tamp- 
ItiK tools, I’ollow the cinders with a layer 
of coarse, sliiirp siind 4 In. d(s>p at If and 
!! In. deep at M. In part of the tlrerooin 
the iiricU should he laid diagonally, lint as 
there Is considerable waste in inakiiiK 
liroLeti loints. Haw tiiay he pnt In stralKlit 
at the sides of the floor and the rear of 
the holler. 

In rmiit. of the hollers the floor should 
slope slightly HO that water from the ashptt 
whicli Climes out \\ith tile ashes when thi' 
llreman is dcanlm: tires will not form small 
pools \\ h!ch do not. conduce to ('oinfort. The 
heaviest work of the tlrerooin <•omes on 
the siiace between the boiler fronts and the 
dotted lines, FF. therefon^ the brick shoiihl 
ho thonomlily frroiited lu there. To do tUVa, 
(X I//I fii'/ir Portland cement wVth vraXeT, 


rery thin and poor la all Mwa. Whm 
the joinu are fqll to orcrflowiacL ipsaad the 
cement ail over the epaew mfth a eaazK 
broom. Cover that portion of tlbe floor from 
the dotted lines FT to tlK oner nZ at G 
with very fine sand, taicpm^ tiMmaeiJj: 
then when all the Joints ar« eweef 

off the sand. Vitrified brick, vhic^ ^ t<st 
lutid. Khonld be used for layinir cbe floor. 
A coireapondent of tbe Pra^oal 
aaya that a floor laid in this way wia gtn 
excellent fiatiafacUon and last a great whilcL 
.. . '♦ • ' ♦- 

CEMENT BLOCKS CURED BY STEAM 

Cement blocks or brlcka made by the dry 
process may be cured by steam, says Mimici- 
pal Engineering. \ITiere the block plant is 
operated by steam, the exhaust steam can 
be used for curing and the extra cost is 
very small. It is necessary to use a closed 
shed for storing the green blocks until they 
are ready to be removed to the curing yard. 
This is less convenient than tbe open shed, 
but If cars for handling the blocks and hold¬ 
ing them while in the steam were provided, 
there would be no difficulty in thia respect 

SCREWDRIVER THAT HOLDS THE 
SCREWS 

F'or very small screws the screwdriver 
illustrated is convenient, especially, says 
American Machinist, for putting screws in 
place in the interior of typewriters, adding 
machines and the like. 

The side view, Fig. 1, shows two prongs 
on whic-h a slight pressure is exerted when 
a screw is to be held; as soon as the pres¬ 
sure is removed the prongs spring back 
gripping the screw firmly. The handle of 
tlie rod is knurled to afford a good grip for 



Screw*Holdlng Screwdriver 


the fingers in turning. Spring steel rod Is 
tho material used for this device. The ends 
are made quite thin In order to have the 
spring as sensitive as possible. The melMl 
ol nsVng Wxo \a ifisnwn. sk Fl^ S» 
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RECIPE FOR MARINE QLUE 


One part of pure India rubber dissolved 
in naphtha. When melted add 2 parts of 
shellac. Melt until mixed. Pour out on tin 
until cold. Melt and use with a brush at 
water-bath heat. • 

Or take a handful of quicklime and 4 oz. 
linseed oil. Boil, and pour out on a plate 
until hard. Melt and use. 

Or take 1 lb. of common glue—not fish 
glue—in 2 qt of skim milk. Soak and boil. 
All these are good. 


HOW TO MAKE A CUTTINQ SHEAR 


A very handy cutting shear can be made 
at little expense and requires little more 
than a couple of hours* labor, says a cor¬ 
respondent of the American Blacksmith. 

Make the stand or bench of 4x6-in. oak 
lumber, similar in construction to an ordi¬ 
nary work truss, and 4 ft. long. Secure two 
cutter-bars from an old reaper and bend the 
end of one up and the end of the other down 
and rivet the two bent ends together. Make 
the lever or handle of %-in. stock 4 ft. long. 
Split one end of this piece so as to evenly 
distribute the strain on the rivet by which 
the lever is hinged to the lower blade or Jaw 
About 5 in. from the split end drill another 
hole. Cut two pieces of stock, 1 by % by 6 
in. long and drill a hole in each end of both 
pieces and rivet one on each side of the 
upper blade or jaw and connect them in 
turn to the lever or handle. 

Fasten the lower jaw to the bench or 
stand with two or four brackets, one or two, 
as the case may be, on each side of the jaw 
and bolt firmly to the wood base. 

Forge a hook on the end of a piece of 
^-in. round stock, run the straight end 
down through the bench, hook the other end 
over the top edge of the lower jaw and bolt 



the lower end firmly to the fioor, thus hold¬ 
ing the sheai rigid. This tool can be used 
to cut flat stock H by 8-in. or %-in. round 
rods. 


COMBINATION TELEGRAPH AND 
TELEPHONE LINE 


The accompanying diagram shows a sys¬ 
tem which I recently installed in Kansas for 
simultaneous telegraphy and telephony and 
which is giving as good results as could be 
had were they entirely separate. On acr 
count of its simplicity it can be made by 



anyone for less than the cost of any stand¬ 
ard telephone made. 

A word explaining its operation may prove 
useful. When receiver is on the hook in its 
normal position, the pushing of the button 
completes the circuit of six cells through 
an ordinary buzzer, primary of induction 
coil back to the battery, thus giving an in¬ 
terrupted direct current through this circuit 
and generating an induced alternating cur¬ 
rent in the secondary of the induction coil 
which passes out over the line, actuating 
the diaphragms of all receivers and vibrat¬ 
ing them in unison with the buzzer of the 
ringing telephone. Receivers in this way 
act as “howlers” in addition to their usual 
function. 

The condenser of course prevents the 
Morse current from reaching or working 
through the telephone to ground. The im- 
pedence, or retarding coil, may be made by 
using one of the coils out of an ordinary 
Morse relay (150 ohms), as its resistance is 
75 ohms. Where Morse sets come between 
telephones on the line, both key and relay 
of the set should be completely bridged 
across with a condenser of small capacity. 
Where it is possible to use two telegraph 
wires and make a metallic circuit, a 1 micro¬ 
farad condenser on each side of telephone 
will serve the purpose of the 2 micro-farad 
condenser shown in diagram.—Contributed, 
by C. 
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DEVICE FOR RIPPING LONG STOCK 


KUy;ic for moMiatfH, eu:.. is easllr 
ripp^^ a lik^ tb<!; one illustrated 

iH says a eorrespondent of the Wood- 

Worker. 

In the sket/h. A is a plan view of the 


■ ^ ► 1 

± 


A 


Far KJppIfif Long Stock 


saw table and P Is the top of a bench, or 
tr«‘ktle, for the stuff to run out on. This 
top, P, may lie lndef>endent of the saw table, 
and ma/le with four legs adjustable to 
height. If the saw table is adjustable, or it 
may IPs sfrciired to the saw table at the one 
end and have a leg at the other. The entire 
efficiency of the ilevice lies in having it a 
little over half the length of the longest 
MtiMik U} Ip; worked, say 10 ft. long for 16-ft. 
stuff, and having the outer end cut on a long 
Ipjvel, as shown. A strip being ripped off. 
It will lie on the table till the next pushes 
it along; then when the center passes the 
end of the bench, it will tip and slide off 
the bevel end, falling to the floor in the 
position indicated by the dotted line. With 
a devlre of this kind one man can rip mold¬ 
ing stof-k very n**nriy mh fast us two could 
do it wltiioiit, 

♦ • ♦ 

ANVIl. MAIM: OF STEEL RAIL 

'I'lie aiiiateiir IdackHMilth can make himKelf 
a very Hatlsfaitory anvil of a piece of steel 
rail often to be found at the Junk shop. A 
in the Hketch kIiowk the rail; IlH, two blocks 
of wood just the length of the mil, used to 
prop it; (\ two bolts; 1)1), four long screws, 
and lOK, two pieces of angle Iron of the 
same length ns the piece of rail. The Model 
Engineer, London, says this makes a strong 
and useful anvil. 


A 



SUPPOKTma POLES IN SWAMPY 
OBOUND 


In netting triephone poles in swunpj tend 
where the mad Is too soft and deep to give 
a solid bottom, a cheap and em^y metiiod of 
supporting them is shown at Fig. 2. Bolt to 
the foot of the pole two pieces of cnosoted 
pine planking, croaalng at right angiesw Re¬ 
inforce the pole, if necessity, by potting in 
a posh and brace, with planks bolted at the 
foot the same as at the base of the pole. 
Where the line will be ezpooed to strong 
winds fill a hole around the base of tbe pole 
with concrete, says the American Telephone 
Journal. 

Where tbe ground Is too soft for this 



Setting Tetephonc Mee In Swampy i.—n 


method to l>c successful, plant tbe pole and 
bolt to it just above the ground and at right 
angles to the line, two pieces of planking 
about 10 ft. long (Fig. 1). Nail short pieces 
of planking 3 ft. long to these 10-ft planks 
and at right angles to them. Then on each 
Hide of the pole fasten two pieces of plank¬ 
ing to (extend from a point on the pole about 
6 ft. above the ground to the ends of the 
10-ft. planks. 


TO CUT HARD RUBBER 


Hard rubber in sheets is very difficult to 
cut under ordinary conditions, but by plac¬ 
ing in hot water It becomes soft like a piece 
of leather and may then be easily cut In any 
shape desired by using ordinary shears. 
When it begins to cut hard dip in watar 
again and continue until the cutting is dOM. 
Then lay on a flat surface and allow it Is 
until cold. 


AovS Made of Steel Ml 
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BTCHINQ ON BRASS OR STEEL 


In the usual method of etching on tools 
or instruments of any kind, the article is 
covered with melted paraffin and then 
marked with the name, monogram or other 
inscription, by means of a pin or scriber of 
some kind. In a new method, described by 
a correspondent of Machinery, a rubber 
stamp is used in place of a scriber, and 
asphaltum varnish is used as a '^resist** in 
place of paraffin. If the stamp has a fancy 
border it will add greatly to the appearance. 
The varnish is used on the stamp in place 
of ink and the impression is then made on 
the article to be etched. When the varnish 
has dried, apply the acid, which will eat 
into the metal at the exposed places and 
leave the letters in relief. 

The following acids for etching will be 
found to give good results; 

IRON AND SOFT STEEL.—Nitric acid. 
1 part; water, 4 parts. 

HARD STEEL.—^Nitric acid, 2 parts; 
acetic acid, 1 part. 

DEEP ETCHING.—Hydrochloric acid, 10 
parts; chlorate of potash, 2 parts; water, 
88 parts. 

ETCHING BRONZE.—Nitric acid, 100 
parts; muriatic acid, 5 parts. 

BRASS.—^Nitric acid, 16 parts; water, 
160 parts. Dissolve 6 parts potassium chlo¬ 
rate in 100 parts of water, then mix the two 
solutions and apply. 


BOILER FOR HEATING GLUE SIZING 


For this device use No. 24 galvanized iron, 
making the boiler 13 by 30 in. and 13 in. 
deep. Double seam the bottom like a wash- 
boiler and pane the top on and solder it. 

Make the three pitchers about 9 in. at the 
top, 5 in. at the bottom and 14 in. deep, and 
lit them into holes in the top of the boiler so 



that the bottoms of the pitchers are 2 or 3 
in. above the bottom of the boiler. The 
pitchers should have a large solid lip like 
camp coffee pots, says the American Artisan, 
so that the glue will not clog when pouring. 
Wire the handles heavily and place them so 
as to Just rest on the top plate of the boiler. 


HOW TO MAKE AN ADJUSTABLE 
DRAWING TABLE • 


An adjustable table, which can be used 
for either drawing, reading or writing, can 
be made as shown in the sketch. The %-in. 



side outlet tee, A, unites the four %-ln. 
pipes, B B, and the three caps, C, are drilled 
to receive castors, as shown. The cap, E, is 
drilled for the 13-16‘in. rod, D, and tapped 
for a thumb screw. The %-in. pipe, F, holds 
the board, G, and If necessary should have 
holes drilled and rods passed through, to 
prevent board from twisting. A narrow 
strip of wood, screwed on at the lower edge 
of the board, G, will prevent the drawing 
board or other article from sliding off.— 
Contributed by Subscriber, N. H. 


EXAMINING PRINTS WHILE DEVEL¬ 
OPING 


During the development of a print do not 
take it out of the solution to examine it. It 
is entirely unnecessary and is liable to re¬ 
sult in stains and discolored lights.- 
graphVc TVmea. 
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THE SLIDE RULE A COMPLETE 
WIRE TABLE 


By S. H. Oral, CorvaOlt, Ore. 


Since the slide rule is now recognized ai 
a necessary adjunct to the practical engi¬ 
neer’s equipment, the following dlrectiona 
for readily finding the properties of copper 
wire, as given in the common wire table, 
will perhaps be appreciated by those en¬ 
gaged or Interested in electrical work: 

In the October, 1905, issue of the Electric 
Club Journal there appeared an article giv¬ 
ing a method for finding the resistance per 
thousand feet of any size of copper wire. 
This article led to further study of the sub¬ 
ject and brought about the discovery of 
methods for finding the other equally im¬ 
portant properties recorded in the wire 
table. In ord<T to make the list here com¬ 
plete, and owing to the fact that the method 
for finding the number of feet per pound 
Is based on the rule given in the article 
spoken of, it will be well to give in brief 
this rule. 

To find the resistance in ohms per thou¬ 
sand feet (at 20® C.) of a given size of 
wire, draw out the slide until the right 
hand index on the under side of the rule is 
at the units llgiin* of the given number on 
tb(? e(|ually divided or logarithmic L scale; 
that is, for Xo. 18 jilace the index on 8; for 
Xo. 9 place? it on 9, etc., and multiply re¬ 
sult by 10. Exaini)Ie: Re<iulred ohms Xo. 
18 wire (1,000 ft.). Set slide (holding rule up¬ 
side down) at 8 on the logarithmic L scale, 
then (holding rule right side up) read on 
scale D the number .632. Multiplying by 
10 gives 6.32 ohms for the resistance of 
1.000 ft. of Xo. 18 wire. The exact resist¬ 
ance as given in the tables Is 6.35 ohms, the 
difTerence being h*ss than one-half of 1%. 

In order to know whore to place the dec¬ 
imal point, it will be necessary to remember 
the following: 

Tho ri'Blstnnce of No. 0 wire Is .1 ohm por 1,000 ft. 

“ 10 “ 1 '• “ 1.000 ft. 

“ •• •• 20 *• 10 •' •* 1,000 ft. 

" •• •• 30 100 “ *' 1,000 ft. 

*• •• •• 40 "lOOO “ " 1,000 ft. 

Sizes between those given have propor¬ 
tionate resistame. and if the order is ob¬ 
served it will take but a minute to memor¬ 
ize the little table above. 

To find the number of feet per pound, 
simply multiply the number of ohms per 
thou/wnd foot, as found above, by the con- 
10 w [or 31.4 approx. (10 »=10x^.l41^ 


bs31.4)]. The following allows where to 
place the dedmal point: 


No. 000000. 1 ft per pound 

No. 6. 10 ft. per pound 

No. 15.100 ft. per pound 

No. 26.1000 ft per pound etc. 


The rule for finding the diameter in inches 
of any size wire is not quite as simple as 
the above, yet it can be mastered with very 
little effort 

The diameters of the wires. Nos. 2, 6, 10, 
14, 18, 22, 26, 30, 34 and 38, may be found 
directly by placing the right under index 
on the units figure of the number as be* 
fore and reading the result over the left 
hand index of the slide on the A-scale. For 
wires larger than Xo. 11 place a decimal 
point before the value read: as for Xo. 2 
we have .258; for wires larger than No. 31 
but smaller than No. 10 place a decimal 
point and one zero before the significant 
part of the result; and for wires smaller 
than Xo. 30 place a decimal point and two 
zeros before the answer. 

The diameters of the sizes not given in 
the series must be found by interpolation. 
This may be done very readily on the slide 
rule. For example, suppose we wish to find 
the diameter of No. 15, B. and 8.: Place 
the right under index on 4 (for 14), then, as 
Xo. 15 has a smaller diameter than No. 14. 
move the slide back or to the left ono- 
fourth of a whole division and read over 
left top index of slide as before; the result 
is .057. The same result could have been 
obtained by setting the index on 8 (for 18) 
and moving the slide to the right three- 
fourths of a division. Try it. 

To find the diameters in millimeters, mul¬ 
tiply the results obtained by the last method 
by 25.4. This merely reduces inches to mil 
limeters. 

To find the area in circular mils, square 
the diameters in inches and multiply by 
1 , 000 , 000 . 

The other measures, such as feet per ohm. 
ohms per pound, etc., are so simple that 
anyone familiar with the manipulation of the 
slide rule can find them from what has 
been given, without further directions. 

The mastery of these few simple rules, a 
task of less than an hour, is equivalent to 
memorizing more than four hundred 
three- or four-place numbers, a practically 
impossible task. Also, as will be evident, 
the rules are not limited to copper wire 
alone, for the resistances of wire made of 
any given metal may be found by mnltlialr- 
Vwg ^ win 
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the same cross section area by the specific 
resistance of the given metal as compared 
to copper. 

The results obtained by means of the slide 
rule in the manner described are very near¬ 
ly correct for the larger sizes of wire, and 
the error is In no case greater than 3 per 
cent. This gives as great a degree of accu¬ 
racy as is ordinarily required. In case it 
is required to know the number of feet per 
pound more accurately than the rule already 
given will permit, multiply the number of 
ohms per thousand feet by the following in¬ 
stead of by 31.4 for all sizes: 

For sizes up to No. 10 multiply by 81.4. 

For sizes from No. 11 to No. 20 multiply by 82.0. 

For sizes from No. 21 to No. 30 multiply by 82.6. 

For sizes from No. 81 to No. 40 multiply by 83.2. 

The constant is seen to Increase by .6 
each tenth size. 

To conclude, it might be added that these 
rules are really practical, and will, when 
mastered, be found of great advantage, as 
those engaged in any branch of electrical 
work will readily realize. 


A NEW METHOD OF BALANCING 
ENGINES 


Many attempts have been made to balance 
reciprocating engines, so that no vibration 
would be produced, but none, so far, has 

been successful. 
A new method 
has re cently 
been patented, 
which consists 
principally of a 
cast-iron weight, 
E (see cut), so 
p r o p o rtioned 
that the center 
of gravity of 
the weight and 
connecting rod 
combined is lo¬ 
cated at the cen¬ 
ter of the crank. 
The counter¬ 
weight, F, is of 
sufficient size to 
just balance the 
weight of the connecting rod and attach¬ 
ment, so that the center of gravity of all re¬ 
volving parts is at the center of the main 
shaft, C. This device, if effective, would be 
invaluable for all gas engines and high¬ 
speed steam engines, as the vibration of 
these engines is always a great objection. 


DURABLE WOODEN DAM 


A good type of wooden dam and one that 
when well constructed of sound material 
will last upwards of a half century Is shown 



in the illustration, taken from the American 
Miller. 

The dam has a plank face supported by 
stringers, the latter being held by supports 
carried to the rock. Ice is about the only 
thing that can damage such a structure. 


SIMPLE ELECTRIC HEATER 


A good electric heater is made as illus¬ 
trated. A and B are two porcelain disks. 
Through a hole in the center of these run 
an iron rod having bolt threads at the ends. 
Hold the bolt firmly, says Practical Machin¬ 
ist, by a %-in. iron pipe covering it and 
forming a butt at each end. 

Use German silver wire for the coils; its 
resistance is 13.91 ohms and by sending a 
current of electricity through the coils, three 
times as much heat is generated as with 
galvanized iron coils; it requires more cur¬ 
rent to heat the German silver coils, how¬ 
ever. Nos. 13 and 15 or Nos. 12 and 14 wire 
is suitable. 



Home-Made Electric Heater 


Thread both ends of a suitable length of 
1%-in. loricated conduit pipe to fit 1^-in. 
caps and drill %-in. holes, 2 in. apart, 
around the circumference of the pipe for its 
full length. Fit this over the heater passing 
the feed wires to heater through ^-in. holes 
in the cape. 
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HOW TO MAKE AN INVISIBLE 
PATCH IN TRACING CLOTH 


A m<;thod of makinf^ InvlHlble patches in 
traclrjK cloth, the rliscovery of a correspond¬ 
ent of the American Machinist, is as follows: 
'J'he portion to Iks cut out is laid on a 
plerre of plain traclriK cloth, and both pieces 
are cut at the same time with a sharp knife. 
'I'hls makes a patch the exact shape of the 
hole. The patch is then placed in the hole, 
and the edKes coated with liquid court- 
phiMti*r. The butt Joint thus formed is flex¬ 
ible, trjUKh. and so transparent that the 
patch Ik practically invisible in the blue¬ 
print. 

♦ • ♦ 

USEI'UI. DEVICE FOR MAKING SYM¬ 
METRICAL DESIGNS 

In rnaklnic mechanical or artistic designs 
It frequently hapiKUis that right- and left- 
hand views are required of the same figure. 



A mechanical drawing having this require¬ 
ment, usually necesKltaten considerable time 
for duplicating all the dimensions, and a 
frecliaiid drawing gives even morn trouble, 
as it is almost imimssible to make two fig¬ 
ures Hyiumotrtcal by using the eye alone as 
a guide. 

'riie apparatus shown in the sketch can be 
made by almost anyone and enables a per¬ 
son to make a symmetrical duplicate of 
either mechanical or freehand designs, with¬ 
out taking a single measurement. The piece 
of glass, G, is held by the w'ooden base, B, 
so that the lower edge of the glass is about 
% in. from the drawing board. This allows 
room for the pai>er and T-square blade un¬ 
derneath. A heavy weight, W, prevents 
the apparatus from tipping forward. The 
glass should be firmly fastened to the base 
and if a large piece is used a quantity of 
bicycle rim cement should be used to fasten 
It In the groove. If desired, holes may be 
•f/ed in the glass to receive ectewe. Va 
^ng glass use an oYdiuary titliit dxWV 


and keep the point moist with tnrpentiBe. 
In mounting the glass be sure that the sur¬ 
face is exactly perpendlcnlar with the base; 
otherwise the two figures win not be sym¬ 
metrical. 

In operation the lower edge of the glam 
is placed directly over the axis of symmetry, 
and the reflection in the glass wriU then 
reverse any figure on the paper underneath 
making it appear reversed on the opposite 
side of the glass. The glass being trans¬ 
parent enables the operator to look through 
and trace the reversed image without any 
difficulty. 


OIL FINISH FOR WOOD 


A good, durable finish for wood can be 
obtained by soaking the article in linseed oil 
for a week and then rubbing with an oil- 
soaked cloth a few minutes each day for 
about two weeks. This solidifies and pre¬ 
serves the work, says a correspondent of 
Machinery, and gives a much more durable 
finish than French polishing. 


PORTABLE BONFIRES FOR BURN¬ 
ING BRUSH 


An Oregon orchardist who found It re¬ 
quired a groat deal of time and lnlx)r to 
haul away his orchard prunings, rigged up 
a portable l)m.‘?h burner which Is drawn by 
horR(*8 down the rows of trees and consumes 
llie bru.sh as fast us it is thrown in. 

lie made a frame or running gear of 
four poles about 6 in. in diameter, using 
two 7-ft. ones for axletrees and lK>lting the 
other two (10. ft. poles) on top of these 
near the ends to form a rectangle. To the 
under side of one he fastened a round iron 
rod and used the projecting ends as spindles 
for two old farm implement wheels 1 ft. 
in diameter. The wheels were held In place 
hy 8-in. pins put through holes made in the 



Bonfire Wagon 


ends of the spindles. The burner pcopm; 
says the Rural New-Yorker, was a huga M 
baakfit or crate 6 by 10 ft on the biitlT 
aiA k IX.. uf old wagmi 
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riveted together. The meshes of this crate 
were nearly a foot in diameter but close 
enough to hold the brush. To keep the coals 
of fire from falling through, the bottom was 
covered with old sheet iron scraps. At the 
front end to which the team was hitched 
the crate was ^ided up with sheet iron to 
screen the horses from the heat, and chain 
or iron rods extended 10 ft. forward to give 
the team plenty of space between it and the 
fire. 

As this vehicle passed through the or¬ 
chard the brush was piled on the fire kindled 
in it and immediately consumed. Not 
enough brush was burned at a time to 
hurt the trees. 


KEY-SEATINO WITH THE DRILL 
PRESS 


In cutting key seats through long hubs 
the drill press can be used to an advantage; 
for rapid work the lever should be used. 

Referring to the 
sketch: A is a 
bar with the cut¬ 
ter the required 
width; B is a pul¬ 
ley bolted to the 
drill faceplate; 
C-D is the hole 
through the face¬ 
plate for which 
bushings can be 
made to fit any 
size bar. After 
each stroke of the 
lever, tap the work, B, with a hammer, 
which will move it enough for another cut. 

This does better work than can bo done 
with a hammer and chisel and is a time¬ 
saving device. For tapered key seats tip the 
work by means of a piece under one side.— 
Contributed by Paul S. Baker, Muscatine, la. 


A GLASS HONE 



Take a piece of plate glass, 2 in. by 6 in., 
the usual size of a hone, and rub the surface 
thoroughly with a similar piece of glass 
with emery flour (the finest powder of em¬ 
ery) and water until the surface is evenly 
ground, then wash the surface with water. 
Hone the razor in the usual way from heel 
to point, using a lather made by rubbing 
the surface of the hone with an ordinary 
slate pencil and water. The lather should 
be of the consistency of thick cream Follow 


this by stropping in the ordinary way. 
The surface of the hone will become smooth 
in course of time, but can be reground as 
before. Try it.—Contributed by Dr. W. H. 
Mayfield, 722 First St., Louisville, Ky. 


HOW TO MAKE A SMALL GASO¬ 
LINE BURNER 


I have found a small gasoline burner, like 
the one illustrated, very useful for melting 
babbitt and lead. An 
old coffee flask. A, is 
soldered to a piece 
of %-in. pipe, B, 
about 2 ft long. 

This is screwed into 
a %-in. elbow, C, 
which holds a %-in. 
by 3-in. nipple, D. A 
%-in. coupling, E, 
connects this to a 
%-ln. needle valve, 

F, which holds a 
piece of %-in. pipe, 

G, 10 in. long, bent 
as shown, and cov¬ 
ered at the end by a 
%-ln. cap, H, with 
a V* 2 -in. hole drilled 
through the upper side. 

In making this device be sure to have all 
the Joints screwed up tight, and a good 
soldered Joint between the flask and vertical 
pipe, as a small leak might result in an ex¬ 
plosion.—Contributed by A. Laughlin, Wi¬ 
nona, Minn. 



TIGHTENING BRISTLES IN PAINT 
BRUSHES 


Any person who uses a paint brush has 
suffered annoyance from the brush losing 
bidstles. A good remedy is to stand the 
brush, handle down (in a vise, if con¬ 
venient), separate the bristles with a knife 
blade and pour in a small quantity of shel¬ 
lac varnish. Just enough to saturate the 
bristles at the base only. Leave the brush 
in that position until dry.—Contributed by 
Andrew Whiton, 9 Kinsley St, Hartford, 
Conn. 

— ■ 

Rust spots on marble may be removed by 
applying a mixture of 1 part nitric acid and 
25 parts water, then rinsing it off with 3 
parts watsT aaA \ 
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HOW TO MAKE A SLIGHT BEND IN 
LARGE PIPE 


In Installing an 8>ln. main pipe to lead 
from a boiler and swing by two easy bends 
to a higher level, it was found necessary to 



bend the pipe a trifle more than had been 
expected, in order to bring the ends to¬ 
gether for bolting through the flanges. 

The pipe was anchored securely and 
fastened overhead with a hanger, which in 
turn was fastened to a strong beam. A 
basket of charcoal w'as then placed at the 
joint and a fire started. The basket was 
made of sheet iron with holes in the bottom 
to Induce a draft and was supported on tho 
pipe by pieces of small-size wrought-lron 
pipe. Tho heat of the fire softened the 
metal sufllc iently, says the Metal Worker, to 
permit the Joint to be drawn up by means 
of a block and fall. The chain, as is abso¬ 
lutely necessary, was fastened to some 
strong object, in this case a column. 

-- 

LAWN ROLLER MADE OF KITCHEN 
BOILER 


A good lawn roller can be made of an 
old kitchen boiler. If the boiler is too long, 
cut it to the desired length. Run a piece of 
pipe through the center lengthwise, allowing 
It to protrude about 6 in. Then All the 
boiler with concrete and if it has been cut 
short, block up the end. Then attach a han¬ 
dle to the pipe ends. 

A roller 3 ft. long and 1 ft. in diameter is 
made of a piece of heavy galvanized iron 
36 in. wide and 40 in. long. Roll it so as 
to make a 2-in. lap and rivet. Block in one 
end, put a pipe through, fill with coixcteile. 


and block up the other end. When the con¬ 
crete hardens you have a good, heavy, dara- 
ble lawn roller at little expense.—Oontrib- 
uted by W. S. Barrows, 628 Dover Gonit 
Road, Toronto, Canada. 


OILER FOR WORKBENCH USB 


Take a can about 2^ or 3 in. in diameter 
and cut it off smoothly about in. from 
the bottom. Cut a strip of old ingrain car¬ 
pet, felt or other suitable material, about 
2 in. wide, and roll up enough of it to fill 
the can tight. Saturate with oil and you 
have a handy oiler to keep on the work¬ 
bench for oiling saws, etc.—Contributed by 
P. P. Simmons, La Jolla, Cal. 


FINDING SHORT CIRCUITS 


To find a short circuit in a lighting sys¬ 
tem, screw in a plug on one side of the cut¬ 
out and an Edison base lamp on the other 
side and turn off at the socket all the lamps 
on that circuit. The pilot lamp will remain 
lighted until the short circuit is found. When 
the pilot lamp goes out it shows that the 
circuit is clear. 

An open circuit may be found by the same 
method: have the lamps all tamed on at 
the socket and the pilot lamp will light up 
when the circuit is closed through the load. 
This method is also useful in finding a 
ground that blows the fuse. Tlie system 
can only be used with Edison cut-outs. It 
re(juires no special apparatus and the neces¬ 
sary materials are at hand on any Job.— 
Contributed by A. T. Senecal, Watertown, Ill. 


HOW TO MAKE QUARTER-ROUND 
MOLDING 


The sketch at the top shows how to run 
quarter-round mold, four to eight at a time, 
on a 14-in. machine. Let top head cut en- 



RUN rOUR AT A TIMB 


tirely through on thin stock, says the Wood- 
Worker, and on thick stock nearly througb, 
the bottom head finishing the cut. Crown 
mold is run four at a time and pmcticolly 
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TESTING CONDENSER WATER PIPES 
FOR ANIMAL INCRUSTATION 


An electric station at GalTeston, Texas, 
takes salt water for condensing purposes 
from a bay through a lO-in. iron pipe about 
3,700 ft. long. Screens, strainers and other 
precautions are used at the intake end, but 
despite this, a large amount of oyster and 
barnacle spawn and spats is drawn up by 
the suction and these attach themselves to 
the inside of the pipe and build their shells. 
In time this incrustation would reduce the 
carrying capacity of the pipe, if it were 
not carefully watched and removed when 
necessary. The Street Railway Journal 
describes^ the method of determining the 
inside diameter of the pipe. 

Copper balls of different sizes and having 
very thin shells, so that they will crush eas¬ 
ily, are used in the tests. These balls are 
inserted at the intake end of the pipe and 
allowed to be drawn up by the force of the 
water. The test begins with balls 2 in. in 
diameter, followed by 2^-ln. balls, and in¬ 
creasing sizes. Each ball as it comes up 
is carefully examined for scratches and 
when these begin to appear the largest ball 
passed through is taken as the minimum 
size of the opening of the pipe. When 
other balls are not obtainable, copper balls 
are borrowed from steam and water traps 
in the power house and replaced after the 
tests. 

One of the means employed to kill the 
irustation-formlng spats is by feeding creo¬ 
sote, by means of an injector lubricator, 
drop by drop into the condensing water at 
a point just inside the intake end. This 
kills the spats before they form their shells. 


TO REDUCE THE SIZE OF A HOLE 
IN IRON OR STEEL 


When a hole has been bored out too large 
by mistake, if the shape of the piece will 
allow, the following method may be used 
to reduce the size of the hole, says a cor¬ 
respondent of Machinery: 

Heat the piece red hot, and dip in water 
up to the center of the hole. Half of the 
metal around the hole will become cold and 
shrink. The other half, that is still red, 
will shrink while hot, being pulled together 
by the cold part, and when it gets cold will 
shrink still more, becoming smaller than 
the original size. Heat the piece again and 
dip the other half in water. Repeat this 


operation, dipping each end alternately, un¬ 
til the size of the hole has been reduced 
enough to allow a nice cut to be taken to 
bore it to the right dimension. 


A BED-TABLE MADE FROM PIPE 
FITTINGS 


A bed-table will be found a most con¬ 
venient article for the sick room, or for 
those who wish to read in bed. The table 
may be made to hold the book or dishes, as 



the case may be, in any desired position 
without the slightest effort on the part of 
the patient or reader. 

In the sketch, which shows the assembled 
table, A and H are %-in. tees; B is a %-in. 
pipe; C is a %x%-in. cross; D is a %-in. 
tee used as a handle to tighten the short 
nipple, L, which acts like a set screw; E is 
a %-in. tee; F is a %-in elbow, and K, 
knobs of hard wood driven into the fittings, 
as shown.—Contributed by H. N. Barth, 
Chicago. 

-» ♦ ♦- 

FOR CLEANING OLD BRASS 


A good formula for cleaning old brass is 
as follows: Take 1 oz. of oxalic acid, 6 oz. 
rottenstone, % oz. gum arable, all in powder; 
1 oz. sweet oil, and sufficient water to make 
a paste. Apply a small portion, and rub 
dry with Su 
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HINTS ON LATHE WORK 


DRILLING IN THE LATHE.—In boring 
holes in work held in the chuck It often 
happens that the hole must go through solid 
stock. In this case it is desirable to take 
out most of the stock to be removed with a 
drill held in a chuck, or other suitable 
holder fitting the tall stock. It is the gen¬ 
eral practice to make a countersink in the 
work with a tool held in the tool-post 
(called a centering tool) to insure the drill 



Hall Center for the Lathe 


Starting and keeping in the center of the 
work. This involves accurate grinding and 
setting of the tool, and, except in certain 
cases, is unnecessary. A very quick and ac¬ 
curate method of centering the drill in the 
work is to face the work off square, not 
making any countersink at all; place the 
drill in the chuck or holder with the point 
as near the center of the work as con¬ 
venient; select any lathe tool that is fairly 
square across the back end and clamp 
it in the tool post so that the square 
end nicely clears the work and is in 
such position that when pushed forward by 
the cross feed-screw it will bear against 
the lip of the drill; start the lathe and feed 
the drill in a little, then push the tool 
against the lip of the drill until the drill 
appears to be central; back the tool away 
from the drill and if it is central, proceed 
to drill the hole; if not, repeat the opera¬ 
tion. After a little practice one will gener¬ 
ally be able to center the drill the first 
time. The method only holds good, how¬ 
ever, until the drill begins to cut full size, 
unless the drill is very small or the work 
projects so far from the chuck that it will 
spring. 

A HANDY CENTER FOR THE LATHE. 
—A very handy center for facing the ends 
of work held between the centers is shown 
in the accompanying sketch. It can be 
made in the same way that an ordinary 
lathe center is made, or an old center may 
be cut or ground away in the manner shown. 
To use it, place it in the tail stock with the 
part cut away toward the front side of the 
lathe. This center will allow you to use 
most any kind of a facing tool and leave a 


clean end with no fin or ridge at the center 
to be taken off afterward. 

A RAPID WAY TO CUT THREADS IN 
THE LATHE.—(Thla method applies to 
lathes with a compound rest only.) To cut 
an ordinary V-thread of 60® angle, looeen 
the compound rest and swing it around 30* 
and clamp it fast; clamp an ordinary thread¬ 
ing tool in the tool-post at right angles to 
the work to be threaded; if a stop is avail¬ 
able, push the tool up to the work with the 
cross feed-screw and set the stop so that it 
can go no farther; proceed to cut the thread 
in the usual manner, only do not move the 
stop, but feed for each cut with the com¬ 
pound rest screw. As the compound rest is 
at an angle equal to one side of the thread, 
the tool will cut on one side and not on the 
other and still preserve the shape of the 
thread. As the tool only cuts on one side, 
the tendency to dig in and tear is relieved 
and a fairly heavy cut can be taken. When 
the thread is well roughed out. a few light 
cuts may be taken over it, feeding with the 
cross feed-screw, thus giving a good finish 
to both sides of the thread. In cutting 
threads of a coarse pitch it is well to use 
two tools, the fifrst one with a little top rake 
away from the cutting side, the other ground 
in the usual manner for finishing the 
thread. 

The writer does not claim that the meth¬ 
ods of doing the work described are original, 
but that they are not as generally known to 
lathe hands as they should be.—dJontrlbuted 
by “Tap.” 

-» — ♦- 

RENEWING SCREWDRIVER EDGE 


When the point of a screwdriver is worn 
away so that it Jumps the nick in the screw, 
the edge can be renewed as follows; 

Hold the screvrdriver in the vise with 
the bevel of the point lying horizontal and 
projecting above the surface of the vise 
jaws; then use a medium flat file on ft. 
giving a forward thrust only, and keeping 
a horizontal position throughout, directs 
the British Optical Journal. Turn the driver 
over and repeat the operation until the edge 
becomes very thin. Then file it down to a 
perfectly straight margin and regulate its 
width for the size required. This method is 
more satisfactory than truing up the point 
on a grindstone. 


A great difficulty in the production of 
power from peat gas is the rapid formation 
of tar. This has to be separated and eon- 
stitutes a serious loss of heat— Thn Eft- 
glneer. 
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ONE-MAN HOIST AND AUTOMATIC DUMP 


By Hi E. Bowcher, nnwioiii Y. T- 



DetAfIft And Qenerml View of Itotol 


Having had consIderaMe eicperience as a 
prospector* and not finding a anitahle pros¬ 
pector's device for excavating, I decided to 
make one, and constrncted the apparatiiB 
about to he described* This device enables 
one person to sink a shaft of practically 
any depth and hoist the dirt from the shaft 
and take It away and dump It at a distant 
pile, without having to come out of the 
ahaft to operate It, as the windlass is lo¬ 
cated down the shaft. The device weighs 
but 15 lb., and can be carried readily In 
the prospector's pack. 

The trolley frame. A A. Is made of flat 
iron or steel, % In. thick by In, wide. 
When heut to shape as shown* the ends, A A* 
are about 20 in. apart. 


Six holes are drilled In the frame; four 
to receive the grooved wheels, BBBB; one 
for the ring* C, and one for the trigger. D. 
This trigger catches on the hook, E, and 
locks the trolley in place, until the pulley, 
H, strikes the trigger, thus releasing the 
trolley and allowing it to travel along the 
steel wire cable, F* 

The rope, G* is conuected to the wlndlasa 
and moves In the direction Indicated by the 
arrow when the windlass Is being wound 
up. This movement of the rope, G* has a 
tendency to raise the bucket and move the 
trolley on the cable at the same lime, but 
as the trolley Is locked at E, It will not 
move until the pulley, H, strikes the trig¬ 
ger, The hueket tst 
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*ro}t^ '4r,> '^rlr.ar at the 

<rr.f the hn';ket to retain to 

the »Mft *07 ifrarltr. 

V/hefj r^.y u, hol*t, the operator ftaru 
tfce yt\xA\^%% at the (>ottoin of the chaft, 
wMoh the haeket to ajk^^d antll the 

pfjlle/, H. Jitr:ke^ the trigtter. The trisser 
U then releav'/l from the book. E, and the 
traveler move* »'Ith the bucket to the 
dumplnic pile, where It la dumped br the 
rope, J, aa xtated aly>ve. The traveler then 
returna to the ahaft, by jrravlty, and Is 
P>^ked in position by the hook, E. The 
bucket then descends the shaft ready for 
the next carijo. 

I had thia device In aiiccessfal operation 
for many y^rara In Australia and am using 
It at prea^;ijt in the Klondike. 


HOW TO MAKE A SIMPLE SPRING 
WINDER 


A KW>d Hprlng winder, suitable for use In 
a lathe, can he made by l>f;nding a piece of 
atirr wire to the nhape shown at A in the 
akef.ch, and In detail at 1). The wire, B, of 
whh’h the spring is to \)fi made should be 
smaller than the wire used for the winder, 
as the pltr^h (rllstance between colls) of the 
spring Is determined by that of the winder. 



Slmpla Spring Winder 

If Ihn wire of which the spring is to be 
tniulv in vvvy heavy, the winder should be 
■Quell! of a flat strip of sleei, in piaee nl 


vlnv as this is matt easily beat to the re^ 
Viied shape sad is asie rigid. The arbor. 
C dcfermiMs the taeide dtanecer of the 
sprlag, aad should always be ned ia cod* 
■eexioa with this wlader.—Co nt rih o t e d hf 
G. Harvea. 14 Baraea Su Sew Haven, 
Cobb. 


HOW TO MEND A BROKEN DRIVINa 
PULLEY 


AB the spokes oa a driiing pulley from 
a 4^hp. engine were broken at the hub is 
shown in the sketch at A. The pulley was 
mended by a correspondent of the American 
Blacksmith as follows; 



Two pieces like B were made and bolted 
on the foot to run out over the hub and 
% in. off, as shown at C. These were user 
on each spoke and when all the pieces were 
on, two rings 1% in. square (shown in sec¬ 
tion at C) were driven on hot and allowed 
to shrink on the feet, thus drawing the 
spokes dow'n tight. The engine has been 
used a long wrhile since the repair was 
made and the Job still holds good. 


TO FIND CENTER OF SQUARE OR 
OBLONG CEILING 


Rub the line with chalk or charcoal and 
stretch it across the ceiling from diagonal 
corners. Two persons will be required to 
do it. The point where the two lines cross 
each other, says the Master Painter, will be 
the center. 

If there is a deep chimney breast abutting 
out into the room stretch the lines^ from 
comers made by drawing a line acroot tkt 
breast, and not from the true room BOfl 
This in order that the center mnp aol r 
tA the breast 
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TO DUSTPROOF A WATCH A HANDY TIN CENTER FOR MA- 

_ CHINISTS 


During long automobile tours, fine dust 
and grit is sure to clog the works of one*s 
watch, sometimes causing it to stop Just 
when most needed. To prevent this, says 
the Automobile, cut a match chisel-shaped 
at one end and with it apply a thin coat 
of vaseline all about the seat of the case 
where the lid fits. Treat the back and front 
lids both in the same manner. This will 
make the watch dustproof and waterproof. 


EXTENSION CALL BELL FOR A 
TELEPHONE 


In many shops, where the telephone is in 
the office and the proprietor spends a great 
part of the time in the shop, the telephone 
often rings repeatedly without being an¬ 
swered, as there is nobody within hearing 
distance. In many cases of this kind an 
extension call bell, such as is shown in the 
sketch, could be used to advantage. 

The telephone bell, A, is fitted with a 
piece of hard rubber, B, having a metal 
contact, C, which is placed so that the ham¬ 
mer will strike it and make contact. Part 
of the gong may be cut away to do this, or 
if necessary, the whole gong may be re¬ 
moved. The other gong is connected to one 
side of the battery, and the other side con¬ 
nects to an electric bell, D, which can be 
placed in any desired location. If the bell 
does not work well, short circuit the inter¬ 
rupter. This will not prevent it from vi¬ 
brating, as the current is intermittent, being 



at C and D are not in unison the result will 
not be good. 

^ I have one of these bells in use at the 
present time and find it a great convenience. 
—Ckmtritmted by Frank H. Kimball, Ball- 
■loa Qpa, New York. 


In locating the centers of castings, such 
as the fiange shown at A in the sketch, 
most machinists use a piece of wood, B, 
and find the center by means of a compass 
or calipers. The center is then marked on 
the wood, and the drilling or other work 
to be done is laid out from the point thus 



Mscbinlst^s Tin Center 


located. A piece of tin plate nailed to the 
wood makes a better working surface than 
the wood alone, but most machinists dislike 
the trouble of finding the nails and fasten¬ 
ing the tin to the wood. 

To obviate the use of nails, and to pro¬ 
vide a tin center which can be easily and 
quickly applied, J. G. Campbell, 404 N. E. 
Border St., Cleburne, Texas, devised the 
center shown at C in the sketch, and in de¬ 
tail at D. This center, which can be made 
in one operation with a blanking and form¬ 
ing die, is made of medium heavy tin plate, 
and is provided with four tongues, shown 
at E, which take the place of nails. To 
fasten it to the wood, simply lay it on the 
desired location and strike two or three 
blows with the hammer. 


HOW TO FROST GLASS 


Glass cutters* sand and water, or even 
clean, washed sea sand rubbed on with a 
smooth block of marble will produce a 
frosted appearance on glass, says the Master 
Painter. Finish with emery for a fine ap¬ 
pearance. 

A fair imitation of frost may be produced 
by a hot solution of Epsom salts and gum 
arable water. Apply warm. Strong alum 
water gives the same effect, but with 
neither ot these Vest Ve Vhe 
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ADJUSTABLE TIOfITENER FOR 
ELEVATOR BELTS 


A tightener for elevator belta is shown in 
the lllastratlon. A and B represent upper 
and lower ends of elevator U;It; C and D 
are hooka 
made of A'in. 
spring steel, 
bent in round 
ling 2 in. in 
diameter, t o 
reeelve lug of 
awning pulley; 

K, >/^'In. hook 
at top to hook 
In cup bolt 
holes, from 
which cup has 
t>een removed. 

The pulleys are 
common awn¬ 
ing pulleys, 
one double and 
one single. As 
it is impossible 
to get an awn¬ 
ing pulley 
with liecket, 

F, a Bcrow-eyc 
can \m tapped 
into the end of 
the single 
block. A com¬ 
mon snsh cord 
is the iMist and 
strong enough 
to bend any 
head shaft. To 
hold the belt 
after it has 
been tightened, 
and while the 
splice bolts are 
being put in. 
pass the pall nr 
pulling end 
through undfT the other strand, as 
per dotted line, (t, and pull it up tight 
against tin* pulley. No other knot is neces¬ 
sary, says the American Miller. The spring 
Bteid hooks are readily adjustable to any 
width of belt. 

-♦- ♦ ♦- 

The town of Ringwood. Okla., has estab¬ 
lished a municipal cyclone refuge—a large 
centrally located cave or cellar—and has 
appointed a cyclone crier to aronse 
eople on the approach ot a etorm. 


TO CLEAR SEDIMENT FROM EN¬ 
GINE PUMPS 


Sometimes a quantity of the sand naed in 
the fonndry in making the castinga remains 
in the water jackets of cylinders and. be¬ 
coming loosened by the circulation of the 
water, finds its way into the pomp when it 
is fitted low and close to the motor, to the 
disconcertion of the motorist who is his 
own chauffeur. With centrifugal pumps, 
this sand tends to wear away the pump 
vanes, says the AutomobUe, and in a new 
car it is advisable to occasionally discon¬ 
nect the pump and clear it of sediment 
Many rotary pumps set up end thrust 
which forces the vanes up against one side 
of the pump and in time wears them down, 
until the pump leaks and falls to circulate 
the water. A simple temporary remedy is 
to solder a strip such as a short length of 
wire, along each of the worn vanes, but a 
permanent cure can only be effected by put¬ 
ting in a new thrust bearing. 


RECIPE FOR FRENCH PUTTY 


Boil in raw oil about half the weight of 
umber, says the Master Painter; then slowly 
add dry white lead and whiting. Mix the 
mass thoroughly. 


OLD HACKSAW BLADE FOR CUT¬ 
OFF TOOL 


For cutting up brass tubing the tool here 
shown will be found very useful. A thin 
piece of steel, A, is ground to the shape 
shown in the sketch, and firmly clamped be¬ 
tween two pieces of lx%-in. steel, B, if the 
hole in the tool-rest of the lathe is large 
enough to admit that size; if not, use lx A 
in., or some size that will suit the dimen- 



CuttlngOft Tool for Braoo TaMag 


sions of the tool-rest A correspondent of 
Machinery used an old hacksaw blade Ibr 
A, and found that it wM 
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HOW TO MAKE A SWIVEL HOOK 


A good swivel book may be made by the 
following directions, wfalch are given by a 
correspondent of the BlacKemith and Wheel¬ 
wright; It la all con^ 
atructed of Swediah Iron* 

Fig. 1 shows the piece of 
iron which has been cut 
down at each end to one- 
half round as shown. Then 
turn the ends up, and 
punch a ^-In. hole* Turn 
the top end over the horn 
of an anvlL as shown In 
Fig. 2. and hammer until 
the top Is beveled or coun¬ 
tersunk so as to make ft 
lA or 1 % across the 
top* At the bottom where 
the hook goes up through 
It should be % in. This 
leaves it as shown In Fig. 

Then the hook should 
be made of 14n* square 
Iron, as shown in Fig. 4. Use a collar of A* 
In* round Iron weld^id shown at A. and 

have the shank rounded down to % in. Heat 
the shank well and place It in the vise* 


Put the swivel on and pound the shank 
down level with the top of the swivel as 
seen at B. Then heat and turn the swivel 
around so that It may move freely. Weld 
the two shanks together as shown at C. 


Maklne m Swivel ttmk 

Finally put on a 3- or 4-ln* hinge to handle 
the hook by when attached to the whif¬ 
fle tree, as shown at D, and you have a com* 
plete swivel hook. 

- 



SUNSTROKE-INDICATIONS-TREATMENT 


There are two forma of sunstroke* The 
mildest Is that known as heat exhaustion. 
This manifests Itself fn the case of people 
who are overcome by heat without being 
actually sunstruck* In this form the skin 
is pale, cold and clammy, and the pulse 
feeble. While death sometimes results, the 
patients under good treatment will usually 
recoyer* Persons affected in this way should 
be removed to a shady spot and have their 
beads and chests dashed with cold water. 
Spirits of ammonia (hartshorn) should he 
applied to Uie nostrils, and sometimes it is 
necessary to administer small quantities of 
stimulants. 

Heal stroke or insolation is the serious 
form of this trouble, and the one to he most 
closely guarded against. In cases of real 
Insolation the face becomes purplish, eyes 
bloodshot* veins swollen and corded and the 
skin dry and burning hot to the touch* It 
Is not always fatal, but many of those 
whose Uvea are saved are ever afterward 
InraUds, with brain power more or less 1m< 
paired. The effect of the sun’s heat seems 
to be most marked on the brain and spinal 
marrow. When real Insolation occurs the 


hraln becomes so heated that the human 
‘'heat center," controUlng the production of 
hodlJy heat, is affected and the temperature 
rises from the healthy mark of 98^ as 
high as 110 or over, and often keeps on 
rising for some time after death* The 
"heat center" lies at the hack of the head 
and should he protected from the direct rays 
of the sun. 

Insolation is so dangerous that a physi¬ 
cian should be called as soon as possible. 
While waiting the doctors* arrival much 
good cap be done and life often saved by 
applications of Ice to the head and spinal 
column. It la best broken In small pieces 
and placed in cloth or rubber bags, but when 
these are not to be had. Ice can be placed 
directly about the head and neck. 

Workmen and others exposed to the direct 
rays of the eun should have their heads 
well protected and should w*ear woolen next 
to the skin. A very useful precaution Is a 
pad of cotton batting or flannel sewed along 
the back of the undergarment so as to cover 
and protect the spine* 

It is well to bear in mind the old rules: 
Keep cool as to temper md* 
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not get so hot; avoid all alcoholic drinks; 
eat less than usual and more simply; walk 
on the shady side of the street; avoid over¬ 
exertion; let the air circulate freely about 
the head, either by frequent removal of the 
hat or by wearing a perforated head cover¬ 
ing. 

Insolation is more far-reaching and dan¬ 
gerous in its effects than most people know 
of; therefore a doctor should be called at 
once to any one with the symptoms above 
described as indicating heat stroke or true 
insolation.—Bulletin of Chicago Health De¬ 
partment. 


RECHARQINQ DRY BATTERIES 
WITH GENERATOR 


Having heard that dry batteries could be 
recharged by sending a current through 
them, in a direction opposite to that given 



by the battery, w’e rigged up a small gener¬ 
ator and gas engine, as shown in the sketch, 
and connected the batteries in series with 
the motor. After running a few minutes we 
stopped the engine and disconnected the bat¬ 
teries, which then gave a fairly strong cur¬ 
rent. Thinking to increase the charge, we 
connected the batteries exactly as they were 
the first time and started the engine in the 
same direction as before, and let the outfit 
run several hours. On returning w’e found 
the zincs all corroded and the batteries 
completely run down. Desiring to learn the 
cause of this seemingly peculiar behavior, 
we connected a new lot of batteries and 
proceeded as before. The engine was then 
stopped and the belt was removed from the 
generator, thus allowing the current of the 
batteries to run the generator as a motor. 
We expected the generator to run in a direc¬ 
tion opposite to that used in charging, but 
were surprised to see it continue running in 
the same direction. The explanation is that 
the current from the batteries reversed the 
field, and also the armature, thus making 
two reverses which is the same as none at 


all. Then when the generator mm nm 
again by the engine the current was reversea 
because the iK>le8 of the field had been 
changed by the batteries. 

We concluded from these experiments that 
In charging batteries in this way it is neces¬ 
sary to either change the connections on the 
battery, or reverse the rotation of the en¬ 
gine each time it is started. As the engine 
was two-cycle it was more easily reversed 
than the battery connections, and in this 
way, the batteries were recharged without 
any difficulty. A stronger charge may be 
given to batteries in which a quantity of 
water has been poured in holes drilled 
through the top.—Contributed by A. Davis, 
Chicago. 


FIRE ALARM FOR GRAIN ELEVA¬ 
TORS 


A choke in the elevator head which stops 
the belt while the head pulley keeps revolv¬ 
ing is frequently the cause of fires in grain 
elevators, says the Grain Dealers* Journal 
The pulley rubbing against the belt soon 
generates sufficient hpat to start a blaze. 

An alarm to warn the operator when the 
elevator head is becoming overheated has 
been devised. A round hole is bored in the 
middle of the strut board for the insertion of 
the device, which consists of a metal plug, 
shown in Fig. 1. The upper stopper of the 
plug fits loosely and rests against the pulley. 
The lower electrode, H, is firmly set while 
the upper electrode, G, is drawn up by a 
cord, J. held in place by wax. Overheating 



Atorm for Qrain Elevstor Head 


of the alarm melts the wax, releases the 
cord, permitting the coil spring to draw the 
upper electrode down into contact with the 
electrode, H. The closing of the circuit 
rings a bell placed in any convenient hw 
tion. Fig. 2 shows the head with alam to 
place, and Fig. 8 a clamp for hhldteg ft 
device in position. 
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Frieze De5i|:n from the London Decorator 


GREASE ERADICATOR FOR 
CLOTHING 


* Mix to^ethor 2 02, oleate of ammonia and 
2 os. ammonia water; shake well and add 
1 02. ether and 3 02. benslne* Shake well 
a^ain and then add I 02. chlorofonn* Shake 
a^Ln, let stand a few tninuteB, then Bhake 
at frequent Intervals until the preparation 
le of the conilsteney of cream. 


AN AIR VISE 


An old air brake eyiinder« which had for 
years given good service to the S, P, RalL 
roadp lay rusting on a scrap pile amid other 
discarded appliances, when, one day, C, C, 
Perry, of Houston, Tex,, assistant foreman 
of the shop, conceived the idea of an atr 
vise. He accordingly made the device shown 
in the sketch. An old vise. A, In which the 
screw had become nearly worn out, was con> 
nected to the air brake cylinder, B, in such a 



way that the air entering the cylinder 
brought the Jaws of the vise together. When 
the air was released the spring in the cylin¬ 
der would open the Jaws again. 

The air in this arrangement Is controlled 
by a 3 -way cock, G, which Is operated by the 
foot levers, D, A vise arranged In this way 


1 b not suitable for small work, as there la 
danger of injuring the hands, but for heavy 
work, which has to be changed frequently, 
it is a great labor-saver. 

-♦ ■ 4 - 

REMOVING MATCH MARKS FROM 
PAINT 


To remove match marks from white 
paint, rub the spot with a cut lemon, says 
the Master Painter. Then to prevent a repe¬ 
tition of the offense apply a little vaaellne 
and mb the spot dry with a rag. It will 
he dimeult to strike matches there again. 

——» • # 

POLISHES FOR BRASS 


For cleaning hot brass cylinder heads and 
Jackets, try the following recipe, which a 
correspondent of the Practical Engineer says 
works fine; 

Sift coal ashes fine and mix with kerosene 
oil to a thick paste; add as much air-slaked 
lime as can be conveniently mixed with it. 
Apply this polish to the bright parts, rubbing 
hard; wipe off and polish with dry slaked 
lime. 

Whiting and ammonia mixed to a paste ^ 
Is another good polish for brass. Apply 
and rub dry, ^ 

» * ♦- 

SAFETY CLASP FOR LAMP 
CHIMNEY 


In carrying a hand 
tamp about the bouse, 
the chimney not Infre¬ 
quently falls off and Is 
shattered. T o prevent 
this, attach a wire loop to 
the lamp as illustrated, 
hinging the loop at the 
base of the chimney.—' 
Contributed by T. L. 
Reed, La Porte City, 
Iowa. 
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SOME HINTS ON TEMPERING 


Oce of tho uLOsi caniiiicns in 

properlj s:e«I. is uniform cooling- 

An apparatus like that sbo-arn in Fir. L 
which was contrlve'i \y a correspondent of 
the Practical Machinist, will give good re- 
salts for many 
kinds of work, f 
The Ter.ica! in- I 
let pipes have 
holes along the 
inner sides, 
which direct the 
stream of water 
CO all parts of 
Che piece to 
hardened. [ 

I n tempering i 
a piece of steel 
like that shown 
at A. Fig. 2. it is 
not well to have the hardening stop at the 
shoulder, as there is then a great liability 
of cracking. Either harden beyond the 
shoulder, or if the smaller portion is suf¬ 
ficiently long, let the hardening stop short 
of the shoulder. 

In tempering a tool such as is shown at 
B. Fig. 2. the best results will follow if the 
culling end is not chilled until after the 
heavier, sc lid pars hsve contracted some¬ 
what. If the lighter p-;r.:on5 are chilled 
and ccntra.t lefcre the heavier ones, the 
tendency is fcr the heavier ;ar.s. which are 
r.ronger than the lighter, to diston the 
lighter parts making them conform to the 
shrinkage cf the heavier, and as the steel is 
hard and rigid it must crack. 

"ilTien hardening tools having holes it is 
advisable to £1: the hole with fire clay in 




ord^r to ; revent the water from entering 
If the deiign is such that the tool is liatle 
to crack when quenched, it should be dipped 
into the bath •» ith the teeth uppermost, and 
the water should be warmed to reduce the 
liability to cracking. 


*8te can be prevented from souring by 
ig a little pnlTerUed blnestone. 


SYSTEM WIWMBERDWPARTY 
LINE TELEPHONE EXCHANGE 


In rural districts where there are a great 
many party lines on the telephone exchange 
it is often dilBealt for the operator to 
quickly ring a certain party on a party line, 
because be must know the partr's number 
and his ring aUso. 

In an exchange with about 230 subscrib¬ 
ers and 49 party lines, this difllcalty was 
icgenionsly orercome by a syatem of nom- 
bering. Take, for example, line 49: The 
first party on the line has one long and 
one short ring: his nomber is 491the 
next party has two rings, and his nomber 
is 492: the next has two long and one 
short ring and his number Is 492^. etc. 
Suppose some one calls for No. 491All 
the operator has to do is to ping line 49 
and give one long and one short ring. He 
has no: a second's doubt, the number has 
told him exactly what to do. In this way 
an inexperienced operator handle a 

party-line switchboard with ease.—Contrib¬ 
uted by L. H. Meckstroth. New Knoxville. 
Ohio. 


AN IMPROVED SOLDERING ACID 


A very satisfactory soldering acid may 
re mile by the use of the ordinary si^ldering 
::' ;d for the l^ase and intn>iu?:iia a certain 
pr'^port: n of • hlorlde of tin and sal ammo¬ 
niac. This gives an acid which is superior !n 
every way to the old form. The method of 
making i: is as follows. 

To make one gallon of this soldering fluid 
take three quarts common* mur-atic a:H 
end allow it to dissolve as much rinc as 
it will take up. This meth-^l. of course', 
is the usu'sl cne followed In the manufa^'- 
inre of ordinary soldering acid. ■n:e acid, 
as is w.>:: known, mu-st be place^l in an 
ear.henware or glass vessel. The zinc may 
be sheet clippings or ornimon p'..::e jpe::-=‘.- 
broken into small pieces. Plaoe the acid in 
the T.:-ssel and add the nine in small portions 
so .as to prevent the whole from b-oilir.g over 
When all th<* z:n/* has been added .and the 
act:‘*3 has stopped it indicates that enough 
has been taken up. Care mnst b-e taken, 
however, to see that there is a little zinc 
left in the bottom, as otherwise the acid 
will be In excess. The Idea is to have the 
acid take up as much xinc as it wUL 

After this has been done tbetw will i»> 
main some residae in ttie fonn of m hMk 
piectpitntaL This is tte lend whM nR dMt 
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contains and which is not dissolved by the 
muriatic acid. This lead may be removed 
by filtering through a funnel in the bottom 
of which there is a little absorbent cotton, 
or the solution may be allowed to remain 
over night until the lead has settled and 
the clear solution can then be poured off. 
This lead precipitate is not particularly in¬ 
jurious to the soldering fiuid, but it is bet¬ 
ter to get rid of it so that a good, clear 
solution may be obtained. 

Now dissolve six ounces of sal-ammoniac 
!n a pint of warm water. In another pint 
dissolve four ounces of chloride of tin. The 
chloride of tin solution will usually be 
cloudy, but this will not matter. Now mix 
the three solutions together. The solution 
will be slightly cloudy when the three have 
been mixed, and the addition of a few drops 
of muriatic acid, will render it perfectly 
clear. Do not add any more acid than is 
necessary to do this, as the solution would 
then contain too much of this ingredient and 
the results would be injurious. 

This soldering acid is used in the same 
manner as any solution of this kind, but it 
will be found that it will not spatter when 
the iron is applied to it It has also been 
found that a poorer grade of solder may 
be used with it than with the usual solder¬ 
ing acid. From my experience I have found 
that a solder composed of two parts of lead 
and one of tin works equally as well and 
produces fully as strong a joint as that ob¬ 
tained with the customary half and half 
solder.—Charles H. Poland, in the Brass 
World. 


METHOD OF BRAZING LIGHT 
WORK 


A good method of brazing light work is 
illustrated. The dotted lines Indicate the 
work—a light brass ring 2 in. in diameter, 
% in. wide and Vn in. thick. The ring is 
held together in the fixture made of %x^-in 
fiat iron. Place a bunsen burner under 



the fixture, which will keep the work 
and the fixture hot, but will not melt the 
brazing compound. Bring the flame from a 
blowpipe in contact with the Joint at A. 

This is a clean and handy method, says a 
correspondent of the American Machinist, 
and the brass has no tendency to adhere to 
the iron. 

- #-^-4 - 

HOLDING A WASTE PIPE TO 
FLANGE IT 


When there is no helper around to hold 
the bath waste or other waste pipe that 



To Hold a Watte Pipe WbUe Flanging It 

must be flanged above the floor, try the fol¬ 
lowing plan: 

Tie a piece of strong twine around the 
pipe and draw it up through the hole in the 
floor, holding it in place by means of the 
twine until the turn pin is inserted as illus¬ 
trated, and the pipe is sufficiently expanded 
to prevent its dropping down again. The 
pipe can be flanged over entirely as desired, 
says the Metal Worker, after which cut off 
the string. 


RAISING TEMPERATURE IN DRY 
KILNS 


In a plant where the kilns used were of 
the moist air type and did not have coils 
enough to get a high temperature with ex¬ 
haust steam, they were improved by a cor¬ 
respondent of the Engineers’ Review as fol¬ 
lows: 

A fan was installed at one side of the 
kiln and the hot air was drawn from the 
top of the kiln at the cold end and forced 
back over the coils and up through the lum¬ 
ber again. This gave good circulation and 
resulted in drying the lumber much qui^‘ 
The fkn is driven from the line el 
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of the plant, and runs only 10 hours a day. 
At night live steam is supplied and the cir¬ 
culation is set up through the duct to the 
fan, but only in a slow current. 

A vacuum pump placed on the end of the 
return from the kiln coils gives a more 
rapid circulation of the exhaust steam and 
relieves the engine of about 4 lb. back pres¬ 
sure. With this system a temperature of 
160® is maintained. 


THREADING STEEL PIPE 


Most of the steam, gas and water pipe, 
which was formerly made of wrought iron, 
is now being made of mild steel. Steel 
pipe can be made cheaper and stronger than 
iron pipe and has the advantage of being 
more ductile and homogeneous. Mr. Frank 
N. Speller, of the National Tube Company, 



has prepared a paper touching upon these 
points, from which the following has been 
condensed: 

Steel pipe is capable of receiving a 
smoother finish than iron, if the proper 
form of cutter is used. The old form of 
chaser (Fig. 1), in w'hich the cutting edge 
is on the center, is not suitable for steel. 
Instead, the cutting edge should be advanced 
about 15®, as shown in Fig. 2. Many of the 
cutters in use at the present time are made 
like Fig. 1, which probably accounts for 
the slight prejudice against the new mate¬ 
rial. The use of the cutter shown In Fig. 2 
will produce a better finish than can possi¬ 
bly be given to an iron pipe. 

"^nt tests of durability steel pipes 


corroded more than iron in salt water; in 
fresh water, the corrosion was the same for 
each, and in acidulated water the iron pipes 
corroded the most 


AN OVERHEAD SHAFT OILER 


The device here shown is very useful for 
oiling shafting and Inaccessible machinea 
The oil can. A, is compressed by the bell 
crank, B, which is moved 
by the connecting rod, C, 
and the grip lever, D. 

The strip of wood, B, can 
be any desired length 
and should be drilled at 
the end to receive the oil 
can as shown. The con¬ 
necting rod, C, can be 
made of either small 
iron rod or heavy wire 
and should be made to 
disconnect at F, thus al¬ 
lowing the removal of 
the oil can. The other 
parts can all be made of 
wood, but if desired the 
cranks and brackets may 
be made of metal, which 
would allow making 
them much smaller. 

This device was patented about twenty 
years ago, but the patent has expired. It is 
practical, and very useful, as can be certified 
by a correspondent of the Wood-Worker who 
made several of these oilers. 


TYING IRON WIRE 


A method of tying iron wire which has 
been found an especially good Joint for 
rural lines is shown in the illustration, 
from the American Telephone Journal. 



Where there is danger that Insecure Jolnta 
may be made by inexperienced linemen, 
this method will be found especially wMt 
factory. 



The Oecr 
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HOW TO MAKE A DOUBLE-CUTTINO 
SLOTTINQ TOOL 


Moat of the tools used on planers and 
sbapere take a cut while going in one direc^ 
lion, and then slide over the w^ork on the 
return stroke, without accomplishing any* 
thing, hilt the tool shown In the sketch cuts 
in both directions. This tool consists of a 
holder. A. and a cutter. B. which is shown 
In det^l at C and D. The cutter rests In a 
groove, cut in the holder, and swings from 
a bolt, E. which allows it to move about 
t4 in., as indicated by the dotted lines. This 
raises the back edge, and gives the necefl* 
sary clearance between the tool and the 
work. Each time the motion ia reversed 
the cutler swings over to the opposite side. 



Making a Double Slotting Tool 


and raises the other edge, and thus takes a 
cut In both directions. 

When the work requires a sharp cutting 
edge, the cutter should be ground away on 
the edges, as shown at F and G. and when 
used for slotting, the sides should be made 
concave, as shown at D. In order to pre* 
vent lateral movement of the cutter, a small 
piece of steel is screwed acrosa the groove 
In the holder, as shown at H« 

We have one of these tools In our shop 
and use it nearly every day and have yet 
to hnd one that will do better or quicker 
work.—Contribiited by L. G. Barren. 14 Bar¬ 
nett St,. New Haven. Conn. 


Popular Mechanics* *^Sbop Notea for 1&07-* 
will be ready December 1. 1006. 


HOW TO CUT WORM-WHEELS IN 
‘ A LATHE 


Some machinists will not attempt to 
make worm*wheels without the use of a 
milling machine, but a very good Job can 
be done In a lathe, by making the simple 
attachment shown In the sketch. The blank 



Wortn Whe«l Cutting Atuchment 


worm-wheel. A. which Is to be cut, is fast¬ 
ened to an arbor. B, which is used in place 
of the tool post. The wheel Is fastened in 
such a manner that It Is free to revolve and 
a tap. D, is placed between the centers, 
and revolved by means of a dog. As the 
tap revolves the wheel In fed slowly against 
It, the pitch of the threads causing the 
wheel to revolve.^^ontrlbuted by Norman 
Baker. Hoopeston, III. 

-- 

HOW TO LAY OUT AN APPROXI¬ 
MATE ELLIPSE 


An approximate ellipse can be drawn by 
the following method, which is used largely 
in laying out elliptical arches, Di^w the 



line A. equal to one-half the required 
length, and line B. equal to one-half the 
required width. Divide both lines Into the 
same number of equal parts, and then con* 
nect the points of division as show'll. This 
will form one quarter of the required ellipse. 
—Contributed by G, R. Ollkey, Sono 
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ACETYLENE AS A MOTIVE POWER FOR QAS ENGINES 

By J. K. Rtub. Cmnmdaigmm, N. Y. 


The deBlrability of using acetylene for 
power purposes, and the great demand for 
a good acetylene engine for general pur¬ 
poses is conceded by all who have paid any 
attention to the rapid development of the 
acetylene industry in this and foreign coun¬ 
tries within the last few years. Today 
acetylene is used on a large scale in all 
civilized countries, and in many instances 
where nothing else would fill the bill; it is 
used, not only to illuminate the homes of 
the well-to-do farmer and suburbanite, but 
even in some of the largest cities in this 
country it is used in competition with city 
gas and electricity, both for lighting homes 
and factories. It is not generally known 
that acetylene is now being extensively used 
for lalioratory purposes w'here the very 
purest and most intense heat is desired, and 
it is very valuable for this purpose. 

After enumerating only a few of the 
various places where acetylene is being used 
at the present time, both for illuminating 
and heating puri) 0 .ses. it can be readily seen 
what a wonderful field there is for the use 
of an acetylene engine. The farmer who 
lights his home, and uses acetylene to do 
all the cooking with an acetylene range 
(there arc thousands in successful operation 
today), as well as using it for the instan- 
tanoous hot water heater in the bath room, 
which is heated with an acetylene heater, 
would much prefer to use an acetylene en¬ 
gine for pumping water and the various 
uses to which a gas engine is utilized on 
the farm today, than to be obliged to use 
some other method of accomplishing the 
work of a good gas engine, if it could be 
successfully done with acetylene manufac¬ 
tured on the premises, where one small 
machine will supply necessary gas for all 
of the above requirements. 

Now we come to the question, “la acetylene 
practical for power purposes?” In answer, 
it must he. said that It is practical, hut 
owing to the richni'ss of the gas, w'hich the 
analysis shows to he it is not the easi¬ 

est proposition in the world to figure out 
just how an acetylene engine should be 
<-onstructed, and for that very reason, there 
arc not as many successful acetylene engines 
in use ns there w^oiild be if it were as easy 
to build an acetylene engine as one for coal 
gas or gasoline, but there are a few suc¬ 
cessful acetylene engines, nevertheless. It 
is only a few years ago that it was not 
Jble to use acetylene for heating or 


cooking purposes, for the self-same reason 
that it is not used more in gas engines. 
The trouble with the use of acetylene for 
fuel purposes was that it is so rich in car¬ 
bon that it was very difficult to mix it with 
the proper amount of oxygen to bring about 
proper combustion. But that trouble has 
been thoroughly overcome so far as the use 
of gas for fuel purposes is concerned, and 
today acetylene is successfully used in thou¬ 
sands of homes and laboratories for fuel 
and heating purposes. 

One of the most important features of an 
engine to use acetylene successfully, is a 
perfect and very sensitive carbureter so ar¬ 
ranged as to bring about a perfect mixture 
of gas and air. When this is done and all 
other conditions are complied with, acety¬ 
lene w'orks perfectly In an engine. Owing 
to the richness of the gas, a very small 
amount of acetylene is used and a much 
larger proportion .of air than is the case 
with the use of coal gas. The writer is of 
the firm belief that If It* were not for the 
fact that every manufacturer of a good gas 
or gasoline engine is having all he can do 
to fill orders for his regular line, that some 
of them, or more properly speaking, more 
of them would take an interest in the de¬ 
velopment of a good acetylene engine, and 
we would soon be able to get all of the 
acetylene engines we might desire, and have 
them for the various purposes for which 
they are so admirably adapted. 

One reason why there has not been more 
done pertaining to the use of acetylene for 
engines is that only within the last three 
or four years have the generators been 
perfected to such an extent that it was 
possible to get acetylene of a standard qual¬ 
ity and regular pressure. These difficulties 
have now all been overcome, and today there 
are at least six makes of generators manu¬ 
factured in this country that can be de¬ 
pended upon to do all that their manufac¬ 
turers claim for them, and are really high 
grade machines. But in this line as in all 
others there are a number of machines on 
the market that produce such a low grade 
of gas, and under such variable pressures 
that any mechanic who tried to do any ex¬ 
perimenting with the use of acteylene for 
an engine would soon give up the Job, 
when, as a matter of fact, it was the ma¬ 
chine he was using that was at fault rmther 
than the gas. 

The same statement applies to sostyiMi 
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as to the use of steam, “You cannot get 
good results without good apparatus." You 
must have a good boiler and engine to get 
good results with the use of steam, and you 
must also have a good generator to get good 
results with the use of acetylene. 

♦ ♦ ♦— 

Mold on paper may be removed by apply¬ 
ing with a soft hair brush a solution of 
1 part salicylic acid in 4 parts grain alcohol. 

♦- 

TWO GOOD FORMS OF FILTERING 
CISTERN 


To construct the cistern shown in Fig. 1, 
make the walls of stone, laid in hydraulic 
cement For the bottom mix concrete, 
using 9 parts of gravel and sand to 1 of 
hydraulic lime, just moistened. Lay on in 
a mass to depth of 4 in. and pound hard. 
Let the lower course of flat stones of the 
wall (the footing) project 4 in. into the cis¬ 
tern to prevent cracks. Cover the top with 
two limestone flags, 6 in. thick, resting on 
the walls, with a manhole at one corner, and 
so cover and flt the whole with cement that 
insects or surface water cannot enter, except 
through the leader from the roof. Cover 
the manhole with a flagstone, cementing it 
at the edges, and surround it with a brick 
wall 1 ft. high, which cover with another 
flagstone, making air-tight with cement, 
thus leaving a foot of conflned air and ex¬ 
cluding frost. Cover the upper flagstone 
with a foot of earth, turf it, and then cover 
the whole cistern with earth. 

For the Alter, construct a vertical hollow 
cylinder, 2 ft. inside diameter, of good 
weather brick laid in hydraulic cement and 
extending from the concrete bottom to the 
top covering, with a 1-in. air-hole to allow 



Fig. 1-ClftMii for PBterIng 

••a*nsgilirOivir; b. Man-liolc; c»c. Vortlari StefC 
lirFgtarlggs d»d. Ovorilow; e, e. Berth. 


the air to escape as the cylinder Alls with 
water. This form of construction resists 
any sudden pressure of water against the 
exterior the same as an arch does. The 
water, after soaking through the 4 in. of 
brick, is well Altered. 

Make the overflow from the cistern so as 
to give an escape for the fllth coming from 


Pure 
Water 
WeU 
24 Fe4 
Deep 


the roof and thus prevent ne¬ 
cessity of frequent cleaning. 

Let the leader from the roof 
enter at one end and the 
waste pass from the other- 
Make a channel of tiles 
across the botloin. beginning 
about 3 ft, from where the 
entering water strikes the 
bottom and thence by a brick 
flue, 4 by 6 in., against the 
side, to the overflow channel 
at the top, which should have 
a sharp descent through tiles. Fig- * 
terminating in a 4-in. galvan¬ 
ized pipe with a self-acting valve at the bot¬ 
tom to be closed when no water is running. 
Cement well the whole channel inside the 
cistern. 

In Fig. 2 the cistern for holding the Al¬ 
tered water is 24 ft. deep. Arch it with 
brick over the top, starting the arch 6 ft. 
below the surface. Make the cistern that 
receives the water from the roof 7 ft. deep, 
placing it at the side of the deeper one, and 
connecting the tw'o with a pipe-tile. Make 
the Alter of two w'alls of brick on edge, en¬ 
closing 2 in. of charcoal, the whole in a 
curve, with about 10 sq. ft. of surface, the 
water to pass freely through the brick. The 
washings from the roof and all warm rains 
are turned off and no waste pipe is re¬ 
quired, says the Country Gentleman. Use a 
chain pump which will keep the water 
stirred. . Bricks are used only for the arch 
at the top and the cement is plastered on 
the smooth surface of the earth. 
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A QUICK REPAIR FOR LEAKY PIPE 


Factories, stores and other buildings, con¬ 
taining valuable stock, which is easily dam¬ 
aged by water, should be equipped with 
some means for stopping leaks in steam 
pipes, such as pinholes, as soon as discov¬ 
ered; otherwise the steam and fusty water 
coming from the pipe may cause expensive 
loss of property. 

By having a number of clamps on hand, 
as shown in the sketch, a temporary repair 



can be made almost instantly. These clamps 
can be made to take three or four different 
sizes of pipe, and are used in connection 
with small sheet steel plates and rubber 
gaskets. The steel plates and rubber gas¬ 
kets should be about 1 in. square and about 
,‘fl-in. or ^^-in. thick. To stop a leak place 
the rubber on the hole; lay the piece of 
steel on the rubber, and apply the clamp, 
screwing same up tight, and having the cen¬ 
ter of the screw over the hole in the pipe. 
The steel pieces should be bent concave to 
fit the pipe, thus making a tight Joint. 

If desired the clamp may be left on the 
pipe permanently. I have two of these 
clamps In use which were put on over two 
years ago.—Contributed by O. C. Pottorff, 
1310 N. vJth St., Springfield, Ill. 


EXPERIMENTAL TELEPHONE LINE 


In a recent issue of your magazine I 
noticed an article on how to make an ex¬ 
perimental telephone, using the earth for a 
battery. A few days ago I built a similar 
line using carbon and zinc instead of water 
pipe for the ground and I now have a line 
running over to our neighbors with the very 
best results. 

I noticed that about five o’clock p. m. 
each day a peculiar humming noise could be 
heard on placing the receiver to the ear, and 
later I discovered that the noise was caused 
^•^duction from the electric wires which 


pass over my lines about 2 or 3 ft above 
them. On experimenting withr it farther I 
found that by cutting out the ground at one 
end (I have a metallic circuit to use in case 
the other should fail) and connecting it so 
as to have a metallic circuit, the induction 
formed from the electric light lines would 
transmit the sounds Just as well as the 
other. 

I have a disc record phonograph which I 
play over the line every evening. I take the 
horn off and hang the receiver on a hook 
which holds it up against the mouth of the 
leather elbow. On connecting it up (with 
the ground circuit or metallic) the music is 
plainly heard at the other end.—Contributed 
by Stewart H. Leland, Lexington, Ill. 


COMPRESSED AIR JAPANNING 
MACHINE 


The machine about to be described is one 
which could probably be used to advantage 
in all factories where japanning is done, as 
by its use twice as much work can be turned 
out and many articles can be given a much 
more even coat than is possible by the dip¬ 
ping process, or by hand work. It is espe¬ 
cially useful for round or cylindrical work, 
but can be used for japanning any article 
that is not too large. 

A wooden hood, A (see sketch), is left 



open at the front, and is provided with a 
pipe at the top to carry away the twxuuL 
Four glass windows are made in the topu 
one or more electric lights are ami 
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as to illuminate the work. A vertical shaft, 
B, is revolved by means of a cord. C, which 
runs to an electric motor, D. The shaft is 
pointed at the top to receive a flat piece of 
wood for holding the work, nails being 
driven in the wood to accomplish this pur¬ 
pose. 

As the work revolves it is given a coat 
of japan, by means of the spraying can, 
which contains the japan and is connected 
to an air hosp, as shown. These cans can 
be purchased ready to use, and are pro¬ 
vided with a special compressed air nozzle, 
which atomizes the japan and deposits it on 
the work. The japan used for this purpose 
should be thinned with turpentine before 
using, as it would otherwise make an un¬ 
even coat. 

The machine should never run more than 
100 r. p. m.. and unless the work is very 
smkll 80 r. p. m. would be better. If it is 
run too fast the japan will be thrown off 
the work by centrifugal force. About 30 lb. 
air pressure is sufficient, but a greater pres¬ 
sure may be used by throttling down with 
the valve.—Ck>ntributed by W. J. S., Ems- 
worth. Pa. 


HOW TO MAKE A SMALL TAP- 
WRENCH 


A small tap-wrench may be made of two 
pieces of pipe, a T fitting and two bolts. 
On one end of a piece of %-in. pipe. A, cut 
a standard thread and flle a ^-in. machine 
bolt, B. to fit it snugly. Then flle the head 
of the bolt to go inside the %-in. T, indi¬ 
cated by D. Pile a groove, C, in the top of 
the head. Screw this pipe into the T tightly. 

On a similar piece of %-ln. pipe, E, cut a 
long, loosely-fitting thread and stick a %-in. 
bolt, F, into the end. This bolt should fit 
loosely, so it will remain stationary while 
the handle is being turned to tighten the 
wrench. Cut a groove, G, in this bolt, also. 
The tap is inserted in the third opening of 
the T and is held firmly when the loose 
handle is screwed up.—Contributed by 
Homer Keesling, Eden Vale. Cal. 


HAND-CUT KEYWAYS IN PULLEY 
HUBS 


The following method of cutting keywa 3 r 8 
in pulley hubs by hand was resorted to by 
a correspondent of the American Machinist 
who had a job that could not be done on a 
slotter. 

A piece with a flange at one end was 
forged and turned to size; the slot was then 



planed, at an angle or taper and a wedge 
piece was made with a gib head having in it 
a slot through which passed a stud, the 
other end of which was tapped into the 
flange on the first piece mentioned. The 
stud was provided with a nut which held 
the gib wedge in place, while the drift or 
broach was driven through. The taper of 
the wedge was made to suit the taper 
wanted in the key seat. By turning the nut 
on the stud at each cut made, the feed was 
obtained. 


A PATTERNMAKER’S KINK 


Patternmakers and other wood workers 
know how difficult it is to plane a small 
block of wood without rounding the edges. 
A good way 
to avoid this 
trouble is to 
fasten the 
plane in the 
vice instead of 
the wood. The 
plane should 
be fastened in 
an inverted 
position, and the work can then be rubbed 
on the surface as shown. In this way a 




Tv-Wrwch Made of Pipe 
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i(40d tnj#^ RtjrfAnf: to the exact dimensiona 
may he obtained, slh the work is always 
visible and the ^omerK are not rounded in 
doing va 


'I'lie f.riinlif'st l»ook in thr* Hritish MiiHeiim 
and proh.'ihly thf .sniallcKt in tlio world is 
Knulisli Itijoii 
AlniiinacU for ISli'J." 

'I'lo* hook Ih printed 
In vory <h'ar typo, 
hilt Ko snii'iH that, 
till! n.'ikod oyo ran 
liai'dly road it. it 
hi illUKtratod, too. 
thoiiKh. as will bo 
olmorvoil. tho little 
volitnio is sea reel y 

than a man’s thumb nail. It is kept 
small box with a glass lid. 


KINKS FOR TEMPERlNa 


When steel is heated red hot aud then 
plunged into water, the rapid contractiim 
sometimes causes it to 
crack. This is especially 
true of articles haring 
small projections, or parts 
of different thicknesses;. 
To aroid this difflcnlty 
a correspondent of the 
American Blacksmith rec¬ 
ommends the use of a 
quantity of oil on the 
surface of the water, as 
shown in Fig. 1. This 
being a poorer conductor 
of heat than the water, 
does not chill the steel so 
suddenly, and prepares it 
for the water or brine 
below. 

It is sometimes desir¬ 
able to harden only the 
surface of a piece of steel 
and leave the interior 
tough. To do this a bath 
is constructed, with a par¬ 
tition extending below the 
surface of the water or 
brine, as shown in Fig. 2. 
This compartment is filled 
with oil. and the object to 
be hardened is fastened to 
a piece of Iron, bent in the 
form of the letter J. as 
shown. The steel may 
then be passed from the 
water to the oil without 
exposing it to the air. Lin¬ 
seed oil is generally used 
for this purpose, although 
lard oil and sperm oil are 
sometimes substituted. 

The baths shown in Pigs. 3 and 4 are the 
ones generally used when it is desired to 
keep the contents agitated. This is very 
necessary for large work, as the hot steel 
forms steam, w'hich collects in some places 
and leaves other portions exposed to the 
brine. This results in uneven cooling. w*hich 
should always be avoided, as it leaves the 
steel softer in some places, and often cracks 
the work. 


To free lampblack of grease, says the 
Master Painter, saturate it with alcohol uA 
then set fire to it. The pure carbon, onlffp 
will remain. 






ria t. WATMM BATM WITW HVCUWa VW . 


Till: SMALLEST BOOK 


























POPULAR MECHANICS 


54S 


SHOP NOTES 


A HANDY HOLDER FOR LOOSE 
SHINGLES 


In shingling, where the roof is sheathed 
tight and especially at the top in putting on 
the last rows of shingles a shingle holder 



Holder for Loose Shingles 

for loose shingles will be found a decided 
convenience. The holder is made of %*ln. 
steel pump rod and has sharp hooks which 
can be set anywhere on the roof or hooked 
over the comb. A half dozen of these hold¬ 
ers, says the American Carpenter and 
Builder, will be plenty for anyone. 

♦ ♦ ♦— 

DRILLING HOLES IN VERTICAL 
COLUMNS 


For drilling holes in vertical iron or steel 
columns try the following method; 

Obtain an ordinary pipe hanger, which is 
made in two parts and so constructed that 



the ends do not meet, and clamp it to the 
column as shown. Place a 1-in. steel rod, 
2 ft long and having an eye in one end, 
between the two clamp bars and pass a bolt 
through the clamp bars and the hole in the 
end of the rod. 

Place a square wrought-iron rod, 1 in. 
thick, with an eye in one'end, on the hori¬ 
zontal bar as shown, says the Engineer. 
Then put the ratchet in place and by mov¬ 
ing the vertical bar nearer the column, the 
ratchet may be used to drill a hole of what¬ 
ever depth desired. 


HOW TO MAKE A STEAM TRAP OP 
PIPE FITTINGS 


To make a steam trap of old pipe fittings, 
get a cast-iron pipe 2 ft long, cap it at both 
ends, A and E, then drill and tap holes 



opposite each other for the pipe, B and C. 
The inlet is at B and the outlet at C. On 
to pipe C, which should have an extra long 
thread, screw an old globe valve, D, having 
previously removed the threads from the 
spindle of the same. 

Attach a fioat ball to the spindle as 
shown. Valve F, says the Engineers* Re 
view, is to drain the trap when necessary. 
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If valve D is properly connected, very little 
packing need be used on the spindle, as the 
pressure will tend to close the valve. The 
trap is for low pressure. When it fills with 
water the fioat will rise and so let the 
water out. 


HOME-MADE WATER RESISTANCE 


A portable home-made water resistance for 
testing purposes was made in the electrical 
repair shop of the street railway at Lansing, 
Mich. The Street Railway Review describes 
the device. By reference to the accompany¬ 
ing illustration it will be noted that this 


contact with the water in the barrel. By 
means of a flexible cable this piece of brass 
is electrically connected to a porcelain con¬ 
nection socket fastened to the framework 
holding the small windlass. A suitable plug 
with a flexible cable completes the circuit 
between the porcelain connection block and 
the source of current. The cable, from a 
plate immersed at the bottom of the inside 
of the barrel, is brought through a wooden 
bushing driven tightly into the bung hole. 
This cable is of sufficient length to connect 
with an ammeter or other instrument in the 
circuit with the coils to be tested. 


WHEAT BIN THAT WILL NOT LEAK 



water resistance consists of a small barrel 
or keg to the sides of which are fastened 
vertical 2x2-in. wooden posts. Near the top. 
these posts are pierced by a horizontal shaft 
fitted with a crank at one end. On this 
shaft is wound the rope which supports an 
Journal brass used for making electrical 


A form of wheat bin which may be made 
large or small, built of any size lumber and 
will never leak is shown in the illustration 
from the American Miller. 

Build the hopper first Put in the rafters. 


Non-Lc«kable Wheat Bln 

then floor them, running the flooring cross¬ 
wise and having it extend out past where 
the studding will be. Cut the studding on 
a bevel to fit the hopper. The sketch is an 
end view. 


HOW TO LENGTHEN A SPRING 


This is a simple matter, but often very 
convenient. Drive wedges in between the 
coils, and before taking the wedges out. 
drive wire nails In between the colls. Then 
place the spring where it is to be used, says 
the Engineers’ Review, and drive out the 
nails, letting the tension come on the spring. 
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RAPID METHOD FOR MAKING RINGS 


Having had occasion to make a large 
numlH 3 r of brass wire rings, I found the fol¬ 
lowing method the quickest and best: The 
wire to be made into rings was first made 
into springs, which were then cut along one 
side, thus forming as many rings as there 
were coils in the spring. As the springs 



Ring Cotter for Lothe 


were wound with the coils touching each 
other, the elasticity of the wire brought the 
ends of the rings opposite each other, thus 
doing away with any offset at the junction. 

To cut the rings I used a very thin cir¬ 
cular saw, fastened to an arbor and used 
in a lathe. Then I fastened a piece of 
brass tubing in the tool post, by means of a 
straight-tail dog, and fed the coils through 
by hand, running the lathe backwards at 
high speed. In this way I cut over 2,000 
an hour, the rin^ dropping out of the end 
of the tube, as shown in the sketch. 

There are many methods of making wire 
into springs, and any device which makes 
good close wound springs will do, but for 
this particular purpose I have found the fol¬ 
lowing method very satisfactory: The wire 
is wound on an arbor in a lathe, and is fed 
through two pieces of wood held by the tool 
post. The pieces of wood should be clamped 
together so that the friction will draw the 
wire out perfectly straight, and the tool 
post should he fed by the screw-cutting at¬ 
tachment of the lathe.—Contributed by A. 
W. Griggs, 955 Market street, Kenosha, Wls. 


WATERPROOFING FOR CEMENT 
BLOCKS 


Shave Vj lb. castile soap into 1 gal. water; 
let dissolve, but do not make a suds. Apply 
it while boiling hot to the surface of the 
blocks, using a brush. After the soap wash 
dries apply a lukewarm solution of % lb. 
powdered alum in 4 gal. water. Two appli- 
cationa, says Cement Bra, will close all pores 
and make a perfect waterproofing. 


HOW TO MAKE A WATER AIR 
COMPRESSOR 


In an establishment consuming an average 
of 25,000 gal. of water per day, drawn from 
the city mains through a 1%-in. pipe under 
an average pressure of 60 lb. and discharged 
into tanks of 1,000-gal. capacity each, the 
water was made to supply all the com¬ 
pressed air required for several machines, 
thus doing away with the expense of oper¬ 
ating an air compressor. The system was 
arranged as follows: 

A tank, A, of 1,000-gal. (133 cu. ft.) 
capacity was placed over the water tank 
room, and another tank, P, of 66 cu. ft. 
capacity was placed below tank A, in the 
water tank room and the piping was 
arranged as shown. 

To operate, the handle of the three-way 
cock, C, is given a one-eighth turn, causing 
the water to flow from the wat3r main into 
tank A, until the float valve closes and in 



turn discharges the corresponding volume 
of air through check valve, E, into tank P. 
The handle of the three-way cock is then 
turned to its natural position, when tho 
water flows from tank A, to the water tank 
and in turn draws in air through check 
valve, G, ready for another filling. 

In filling tank A with 1,000 gal. of water 
133 cu. ft. of free air is compressed in tank 
P, to about 2 lb., says a correspondent of the 
Engineers* Review, and by using 25,000 gal. 
of water per day it equals 25 fillings or the 
displacement of 3,325 cu. ft. of free air com¬ 
pressed to about 50 lb. pressure per square 
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inch deducting necessary losses. This air is above the tank to use In keeping un r eon- 
drawn out of tank P, through a reducing stant pressure in the tank, 
valve, H, under the desired pressure. ♦ • ♦ 

__ HOW TO MEND OLD SACKS 


HOME-MADE GASOLINE BRAZING 
TORCH 

A gasoline brazing torch which fastens to 
the wall in front of the work bench and 
swings back out of the way when not In 
use, may T)e made as follows: 

Thread doth ends of a 2-ft. length of 2-in. 
gas pipe In a 2-tn. cap drill a hole to re- 



Faitens to Wall In Front of Work Bench 


colvo a HiiiKlo tube bicycle valve, V; drill 
another hole and tap it to receive a %-in. 
pipe, C, a in. loiiK, on w’hieh weld a piece 
of iron to form a handle or T for con- 
viMilenco in replacing the piece after filling 
the tank hy way of the appod hole. 

Fit the 2 in. cap on the top of the 2-in. 
l)lpo. Drill and tap the cap for the bottom 
for a U i»- and threaded 

at both ends. Make the burner of a piece 
of bicycle tubing, says the American Ma¬ 
chinist. with ?i 2-ft. length of small-sized 
tubing colled around it. An angle valve at 
G controls the supply of oil to the burner. 
The arrangement of the burner causes a 
continuous generation of gas by the blast. 
Afaire a hole not larger than a pin prick in 
he cap, T, at the end of the coWed tnhe. 
ksfeii a bicycle pump, 3. to the wa\\ Vaik 


Turn the sacks and shake them welL Make 
some good paste and apply It around the 
rent, using a brash. Cover the rent with 
a piece of cloth. Bays the American Miller, 
smooth it on with the hand and your patch 
is complete. 

GAS BAG PORSTOPPINQ MAINS 


Flow of gas from the main can be stopped 
by means of the gas bag illustrated, a de¬ 
vice much used by gas Utters. To make the 
bag use common bed sheeting, cutting it 
in. larger than the circumference of the 
pipe; sew it up, turn it inside out and then 
dip it in linseed oil so it will hold water. 

Put the bag over the hock. A, and put it 
into the pipe, then remove the hook and 
fasten the mouth of the bag to a '74-in. pipe 
as indicated. Support this Ti-in. pipe by a 
stake driven into the ground. Four water 
through the %-in. pipe into the bag until it 
Is full and stops the flow of gas. 

To remove the bag grasp it at the mouth 
with one hand and with the other pull out 
the %-in. pipe. Pull slowly on the bag, thus 
forcing it to the inner or top surface of the 



Stop-Bag for Qaa Main 


pipe and causing the water to run out. 
From 2 to 3 lb. can be created on the bar. 
depending on the height of the water col¬ 
umn, 15 seconds being necessary to insert 
the bag and cut off the flow of gas. 

For a 10 or 8-in. main, use a ItMn. 
tox ^ xiud 4-ln. pipe use a 6-in. bag and fi^ 
^ auA l-Vn. Vr^ ha^ 
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TANK ALARM FOR LOW WATER 


In a water supply system where the tank 
is located a distance of two miles from 
the pumping station, and where there is an 
alarm to notify when the tank is full, but 
none to tell when it is empty, a correspon¬ 
dent of the Engineers' Review installed a 
device as follows: 

A is a water pressure gauge and B is 
the pointer. An insulated wire runs from 
the battery, C, to and through a hole in the 
top of the gauge shell. A bare end extends 
down low enough to allow the pointer to 
form a contact. This causes a current to 
flow from the batteries through the wire to 
the hand of the gauge and to the bell by 
means of the wire, E, which is fastened to 
the case of the gauge, by either soldering, 



or with brass or copper screw. The switch 
is for cutting out the bell when the water 
pressure is low enough for the pointer to 
hit against the end of the wire. 


•HOW TO TEST A SQUARE 


Draw any line (A-B) with any radius and 
use any point on the line as the center, C, 
describing a semi-circle, a c b. If the square 
is a true right angle, says the Metal Worker, 
one arm should meet the diameter at b, the 
other arm at a, and the corner come directly 



on the circumference at c. If the test is 
carefully made any Inaccuracy in the square 
may be detected. 


FASTENING LINE WIRE TO TREES 


Where it is impossible to set poles for a 
rural telephone line, a good method of fast¬ 
ening the wire to the trees is as follows: 



Take a hinge (the longer the better and 
safer), nail it to a limb as illustrated. Twist 
the tip one-fourth turn and bolt a porce¬ 
lain button to it, to which button fasten 
the wire. When the motion of the tree is 
parallel with the line, the wire will give 
and w'hen it is at right angles with the 
line, the hinge will take up the motion and 
prevent the wire breaking.—Contributed by 
F. W. Mintzlaff, Grafton, Wis. 


HOME-MADE POST AUGER 


For the auger use a piece of 3x^-in. soft 
steel ZV 2 in. long. Cut it as shown; sharpen 
the wings, A A. not attempting to finish 
the spur. Then forge a handle hole in one 



Good Post Auger 


end of a piece of %-in. round stock 30 in. 
long; weld this piece to the auger klade, 
heat the blade and twist it in the vise (to 
the left). Finish up the cutting edges over 
the horn of the anvil and make a square 
point of the spur. A correspondent of the 
American Blacksmith, who has made fifty 
augers of this kind, finds them very satis¬ 
factory. 
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METHOD OP MENDING CIRCULAR 
SAW 


Do not throw the cracked circular saw 
into the junk heap, make it as good as new 
by the following method: 

Drill a %-in. hole at the crack near the 
teeth and another hole at the end of the 
crack. Countersink the hole near the teeth 
on both sides and insert a rivet very neatly, 



finishing the heads of the rivet down even 
with the saw blade. Should the crack be 
an extra long one, says the American Black¬ 
smith, two rivets may be necessary. 


GAS STOVE FOR WORK BENCH USE 


This handy device for heating soldering 
irons, etc., is made of a piece of %-in. gas 
barrel, 8 in. long. Cap one end and to the 
other fit a reducing socket having a short 
length (2^2 or 3 in.) of ^-in. barrel in its 
smaller end. The outer end of this %-in. 
barrel should take the rubber tube, the 
inner end being reduced by forging to leave 
a small hole as indicated by the dotted 
lines. 

Cut an aperture, to admit air, on the 
>i;-in. barrel as close to the reducing socket 



Gas Stove for Work Bench 


as convenient and at the cap make four 
rows of boles to allow the air to escape. 
in four pins % in. in diameter in 


serve as legs, says the Model Engineer. 
London. Provide a sheet Iron box to stand 
on the bench to retain the heat and a bar 
of %-in. round Iron across the interior to 
support the soldering irons. 

PREVENTING BLISTERS IN PHOTO¬ 
GRAPHS 


Blisters in photographic prints or plates 
are frequently ascribed to the hot weather, 
though they sometimes develop in cold 
weather, to the mystification of the ama¬ 
teur. 

The cause is the difference in temperature 
between the atmosphere and the baths .used 
in developing. 

In summer one will work along with the 
atmosphere, wash water and toning bath 
high but uniform, and then plunge the 
prints in a fresh hypo bath that has become 
as cold as ice owing to the fall in tempera¬ 
ture which always results when hypo is dis¬ 
solved in water. The result, says Camera 
Craft, is a case of blisters. And the same 
result may be accomplished in winter, 
merely by having one of the baths much 
colder or warmer than the others. 


WHEEL FOR LAYING OUT ORCHARD 


This device is made of two lx4-in. boards, 
10 ft. long, and an old wheelbarrow wheel. 
Establish base lines on the orchard ground 



when it is ready, then draw the wheel from 
one tree point to a point at the opposite 
side of the field and so back and forth un¬ 
til the ground is marked one way. Then 
mark it the other way and where the wheel 
marks cross is the place for a tree. Dig a 
hole there, says the Rural New Yorker, and 
set the tree on a line each way with the 
marks. By this method every tree will be 
exactly in line. 


Nitric acid of 1.2 specific grmvltar wfU 
darken cherry. Let stand 12 thm 

wasih wold and dry. 





POPULAR MECHANICS 


549 


IXJRNINQ A FLYWHEEL 


This deyice Is similar to one described in 
our April, 1906, number, but is for moving 
a heavier machinery load. To prevent the 
grip on the wheel from slipping the inside 



Jaw of the wrench was turned in a lathe and 
an eccentric cam, A, with a short lever, B, 
made. When the long arm is raised, the 
full throw of the eccentric is turned against 
the inside of the rim of the wheel, holding 
the Jaws of the starting device firmly. With 
this device the engine cannot be turned 
backward unless the device is anchored to 
the fioor. One man is required to adjust 
the eccentric, which is detachable, and an¬ 
other to manipulate the long lever. 

A correspondent of the Engineers’ Re¬ 
view, who uses this method of starting, has 
a rope transmission with 13 grooves for 1%- 
in. rope, and to protect the metal between 
them, he inserted a copper plate, long 
enough to lap three grooves, under the jaw 
of the wrench. 


HOME-MADE BATTERY-CALL TELE¬ 
PHONE 


The wiring and connections of two bat¬ 
tery-call telephones are shown in the accom¬ 
panying sketch. No transmitters are used, 
the receivers being used for that purpose, 
and the receivers and bells are thrown in 
and out of circuit by means of the hooks, 



which hold the receivers. When the hook 
is down it closes the circuit at the lower 
contact and brings the bell in circuit, and 
when it is up it touches the upper contact 
and connects the receiver. When either 
push button is pressed both bells ring, as 
they are in multiple with both sets of bat¬ 
teries. 

By connecting the bells and receivers 
in this manner only two line wires are 
necessary, and if a ground connection is 
used, only one wire will be needed.—Con¬ 
tributed by Richard E. Jenness, Kirkwood, 
Missouri. 


TO REPAIR A QAS-HOLDER LEAK 


File a %'in. bolt fiat 4 or 5 threads from 
the end and drill a small hole through the 



Repair for Hole In Qas Holder 


end. Fasten a wire in the hole, string a bar 
on the wire and place the whole on the 
inside of the holder, as illustrated. Use a 
steel plate and nut on the outside and make 
the joint with red lead. 


HARDENING DRILLS FOR GLASS 


Prepare a solution of zinc dissolved to 
saturation in muriatic acid, says Machinery, 
and reduce by adding an equal quantity of 
water. Dip the drills in this and use with- 
rit temparln^. 
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PORTABLE LATHE FOR MACHINE 
SHOP 


A portable lathe is one of the conveniences 
used in the Columbus (Ohio) shops of the 
Pennsylvania lines. A small motor is ap¬ 
plied to an ordinary 16-in. lathe, as shown 
in the illustration. By the arrangement of 
the switches either 120 or 240 volts can be 


used. A small amount of field resistance 
gives a considerable range of speed. 

This lathe can be moved about convenient 
to whatever engine is being served. It is 
provided with two hooks by which it can 
be picked up by an overhead crane and 
placed wherever desired. There is a com¬ 
bined clutch and brake provided with the 
handle, convenient to the operator, so that 
when the clutch is thrown out, the brake is 
applied, stopping the lathe spindle but al¬ 
lowing the motor to run. In calipering 
holes for bolts the portable lathe has re¬ 
duced the expense 40 per cent in the time 
it saves. 


Aluminum cannot be successfully soldered. 
Hoi^ may be filled with solder, but two 
9 eparat 0 pieces cannot be soldered together. 


THE TWEEZERS FOR PICKINQ UP 
SMALL ARTICLES 


Lay the object on the back of the hand-- 
usually cleaner than the palm—and then 
pick it up with the tweeaers. In this way, 
the tool gets a good grip on the object, 
such as a screw or pivot, says Machinery, 
and is not so apt to dip. 


PROTECTING WAX FINISH 


Every drop of water allowed to fall on 
wax finish will leave a white spot. Try pro¬ 
tecting the wax, suggests the Master 
Painter, with a coat of the following: Zan¬ 
zibar copal varnish, 6 parts; boiled oil, 6 
parts; turps, 10 parts, all by weight. Mix 
together well and apply. 


REMOVING BROKEN STUD BOLTS 


Drill a hole in the bolt, being careful not 
to drill too small. Then drive a square nail 
set or any square tool into the bolt and 
screw it out with a wrench. This Mttoi 
is easy and rapid.—Contributed Iqr OL L 
Mitchell, Temple, Texas. 
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CEIUNQ FAN MADE OF PIPE 
FITTINQS 


A ceiling fan coats from $6 to $32.25; 
here is one made of pipe fittings at a total 
cost of 99 cents and which works to perfect 
satisfaction. The parts required and their 
cost are: Two drilled flanges, A, 10 cents; 
5-in. pulley, B, 25 cents; %-in. pump rod, 



C, 8 cents; cross, D, 4 cents; two nipples, 
E, 4 cents; two elbows, F, 6 cents; %-in. 
pipe, O, 10 cents; %x^-in. reducer, H, 3 
cents; ^-in. tee, J, 4 cents; two couplings, 
K, with male connections, 9 cents; fan 
blades, L, made of %-in. pine, 16 cents. 
The fan should be mounted IVi- ft. from the 
floor and the pulley connected by belt as 
shown. 

I have made several of these fans, paint¬ 
ing and gilding them„ so that they compare 
favorably with factory-made ones in every 
way.—Contributed by Ora S. Harmas, Fenni- 
more, iVis. 


PROTECTION FOR HITCHING POSTS 


Most horses seem to take particular de¬ 
light in chewing up hitching posts if made 
of wood and unpro¬ 
tected, but when cov¬ 
ered with tin wash¬ 
ers fastened by nails 
as shown in the 
sketch, the most 
voracious animal 
wdll soon refrain 
from this pastime. 

The tin washers 
referred to are the 
kind generally used hy roofers in laying 
paper roofing and can be fastened with ordi¬ 
nary steel wire nails.—Contributed by Stoke 
Blchards, Santa Clara, CaL 


HOW TO MAKE A SHAFT HANGER 


Almost any machinist who has a forge 
can make a good hanger, which will have 
all the adjustments found in an improved 
ball and socket hanger. 

A piece of wrought iron, about % in. 
by 3 in. for ordinary size shafting, is bent 
to the shape shown in Fig. 1, if a drop 
hanger is desired, and if a post hanger is 
to be made, the iron frame can be of the 
form shown in Fig. 2. A side view of the 
drop hanger is shown in Fig. 3. 

In making a drop hanger, a piece of iron 
like that used in the frame is bent over at 
the ends, as shown at A, Fig. 1, and fastened 
by means of %-in. bolts, B. The center is 
tapped for a %-In. set screw, C, which is 
directly over a similar set screw in the 
frame. Both set screws are provided with 
jam nuts so that they may be held from 
turning after being adjusted. 

The bearing consists of a piece of common 
iron pipe, D, equal in length to four times 
the diameter of the shaft and countersunk 
on opposite sides at the center to receive 



the set screws, C. A hole should be bored 
through the pipe near each end to allow 
pouring the babbitt. To do this make two 
pieces of wood as shown at A, Fig. 4, and 
slip one over each end of the pipe with the 
shaft in the center, thus leaving a space, B, 
to receive the babbitt. Thoroughly smoke 
or chalk the shaft to prevent the babbitt 
from shrinking on it, and if the inside of 
the pipe is very smooth make a number of 
grooves with a cape chisel. 

. In fastening up the hanger make the 
hole E (Fig. 1) somewhat larger than the 
bolts, F. This allows lateral adjustment of 
the hanger. The vertical adjustment can be 
obtained by the two set screws, and if one 
end of the bearing should be a little * 
high, it can be lowered by loosening 







552 


POPULAR MECHANICS 


bolts, B.—Contributed by Lee R. Clarke, 116 
S. Eigbth Ave., Bozeman, Mont. 


HOW TO MAKE AN AUTOMATIC 
LAMP CORD ADJUSTER 


Procure an old curtain roller. A, and cut 
off the solid end. Fasten it in the wooden 
spool, B, which is drilled to receive the 




Autonuitic Lamp Cord Adjuster 

wires from the incandescent lamp. Make 
two sheet brass brackets, C and D, one hav¬ 
ing a round hole, and the other a slotted 
hole to prevent the spring shaft from turn¬ 
ing. Then make two brass rings, E E, and 
fasten on ends of spool. Solder the lamp 
wires to these rings and make two sheet 
brass brushes, F F, to make contact with 
the rings. 

The lamp may then be lowered or raised 
the same as a window shade.—Contributed 
by Wm. D. Probst, 1036 Erie St., Youngs¬ 
town. Ohio. 


EMERGENCY GASOLINE SUPPLY 
FOR AUTOS 


Every automobillst should carry with him 
a length of small rubber hose for use in 
case the gasoline feed pipe running from the 
supply tank to the carbureter should rup¬ 
ture. Also he should carry an extra can of 
gasoline—say a gallon or two gallons—the 
spout of the can being fitted with a cork 
stopper. To one end of the length of hose 
must be fitted a short length of amaW pVpe. 
Then Jn the emergency mentioned, eaya Uie 


Automobile, all that is necessary is to 
stretch the loose end of the rubber hose 
over the fractured end of the gasoline pipe 
and push the other end of the hose, having 
the pipe, through a hole made in tiie cork 
stopper of the extra can of fuel and by prop¬ 
ping up the can he will be able to supply the 
motor with gasoline during the home run. 
- - 

THE CAMERA AS A DRAFTING TOOL 


Sometimes a perspective view of assem¬ 
bled castings is required when it would not 
be advisable to call in a skilled artist. For 
instance, when bids for a casting are re¬ 
quired, the patterns being furnished, and it 
is desirable to send the foundry i>eople blue¬ 
prints showing the nature of the work. A 
good and cheap way, says the American 
Machinist, is to use the camera as a draft¬ 
ing tool. 

To do this take a photograph of the pat¬ 
tern and make a blueprint from the nega¬ 
tive. Outline in pencil, emphasizing points 
of particular importance. Then dip the 
print in sodium hydrate or in common lye. 
This will turn the blue into pale yellow and 
leave the pencil outline in bold relief. Then 
trace, free-hand, the outline on tracing cloth. 


A STETHOSCOPE FOR MACHINES 


When a physician examines a patient, 
about the first thing he does is to produce 
an Instrument which looks like the earpiece 
of a phonograph, and proceeds to adjust it 
to his ears and apply the extremity to the 
various parts of the body. A modification 
of this instrument, which is known as a 
stethoscope, has been found valuable for 
locating troubles 
in machines. . 

When a noise 
is heard which 
cannot be lo¬ 
cated the stetho¬ 
scope can be 
used as shown 
in the sketch. 

The instrument 
in this case 
should have a 
longer hose than 
those used for 
medical purposes to allow easy access to all 
parts of a machine. 

It should be remembered that in a ni^ 
wblch is not running properly •wwd 
\.% vaA>^«a.bflat Somatfi 
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the parts get hot it is too late to rem¬ 
edy the trouble, as they may be so badly cut 
that they are ruined. To detect the sound 
quickly before much heat is produced, ap¬ 
ply the stethoscope as shown in the sketch, 
moving the free end to different parts to 
find the precise point the noise comes from. 

An instrument of this kind, made by a cor¬ 
respondent of Machinery, consists of simply 
a piece of rubber tubing, and when the end 
is placed to one ear and the other ear closed 
with the finger the device is very effective. 


A WATER SPREADER FOR ROOFS 


It often happens that shingle or slate 
veranda roofs having only a slight pitch 
become worn at the down spouts, where 
the deluge of water in time works down 
through the joints of the roof covering. 



To remedy this trouble, a correspondent 
of the Metal Worker devised the spreading 
defiector shown in the sketch. It should be 
made of sheet copper or galvanized iron, and 
should be about 15 in. long by 18 in. wide. 


HOW TO MAKE FILLETS FOR PAT¬ 
TERNS 


It is a mistake to leave out the fillets on 
any pattern, even on hurry-up jobs, which 
require no finishing. The object of the fillet 
is not to beautify the work, but to strengthen 
the casting, and it is much more necessary 
than rounding the outside edges, which is 
often done on patterns in which the fillets 
have been neglected. 

This will be more clearly understood by 
referring to Fig. 1, which shows the cavity 
left in the sand after a pattern without 
fllleta has been drawn from the mold. It 
will te noticed that a sharp edge is left in 
the sand at A, which is easily washed away 
hr Ite woltm metal, thus making a dirty, 


porous casting. The comer opposite A 
offers no protruding edge and. as far as a 



Making a Putty Fillet 


clean casting is concerned, requires no 
rounding, but, as will appear later, it is well 
to round it for other reasons. 

Fig. 2 shows the casting which would be 
produced by pouring the mold shown in Fig. 
1. When the molten iron cools it crystal¬ 
lizes. the lines of crystallization being at 
right angles to the surface as indicated by 
the vertical and horizontal lines. The 
effect of this crystallization is the same as 
would be produced by gluing a number of 
very thin pieces of wood face to face, and 
then gluing the ends together at the beveled 
corner. It is evident that the weakest point 
would then be at the corner. This is ex¬ 
actly the case with the iron. If sufficient 
force is applied to a casting of the form 
shown in Fig. 2, it will invariably break 
along the line of A-B. although the section 
of the metal at that point is greater than at 
any other. 

It is a curious fact that rounding the pat¬ 
tern at A (Fig. 2) will strengthen the cast¬ 
ing and, as would naturally be expected, the 
addition of a fillet at B will further increase 
the strength. The rows of crystals will then 
swing round from a common radius much 
as in the position of soldiers when making 
a turn. Thus instead of the rows of crystals 
meeting on a line as at A-B they will ar¬ 
range themselves in wedge-shaped segments, 
thus leaving the metal more homogeneous. 

Having thus seen the necessity of fillets in 
patterns, there are doubtless many who 
would be interested in a quick, easy method 
of making them. This is shown in Fig. 3, 
the only tools necessary being the hands, 
and the only materials a lump of putty and 
a dish ol 
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rub along the part which is to receive the 
fillet. Then roll a piece of putty out long 
like a lead pencil and lay in the comer. 
Dip the finger in the turpentine again and 
then rub on the putty as shown. If a large 
fillet is wanted, use the thumb and if a very 
small one is required, the little finger can be 
used. Pressing on hard also reduces the 
size of the fillet. After thus forming the 
fillet allow it to stand about an hour, when 
it will then be ready to shellac. When the 
pattern is finished the fillet cannot be distin* 
guished from the best leather fillets and if 
properly applied will last as long as the 
pattern. 


HOW TO CASEHARDEN IRON OR 
SOFT STEEL 


Procure a quantity of old boots and heat 
same in a sheet iron •box until thoroughly 
charred. Place the articles to be case- 
hardened in the box and cover them with 
the charred leather. Reheat and keep at 
a dull red heat for an hour or more and 
then plunge the contents in cold water or 
brine. 

If a blue color is desired, the articles 
after being treated as above should be 
ground and polished and then placed in a 
pan of sand. Apply heat and when the de¬ 
sired color appears drop the articles in cold 
water. 


HOW TO MAKE A FARM-LEVEL 


A serviceable farm-level which does not 
cost over 60 cents to 
make is shown at Fig. 

1. The level should 
be 4 or .6 ft. high with a 
crossbar 3 ft. long at the 
top. To the ends of the 
crossbar tie small glass 
tubes and connect them 
with a piece of rubber tub¬ 
ing 4 or 6 ft. long, whicn 
fill with colored w-ater up 
to the line A B. W^hen the 
instrument is set so that 
line A B exactly corre¬ 
sponds with the upper edge 
of the crossbar, the latter 
will bo level. This instru¬ 
ment is as accurate and 
nearly as convenient as a 
level costing |15 to |25, 
aays the Yearbook of the 
Department ot Agriculture. 

A more expeneiye and 


more convenient fkrm-level may be made by 
fastening a 30-in. carpenter’s level to the 
head of an ordinary camera tripod, nsVng 
two right-angled screw hooks as at A, Fig. 
2. The level will cost about 11.26. 


HOW TO REPAIR A LEAKY HAND¬ 
HOLE 


A leaky handhole located in the rear end 
of the boiler, where the plate had been al¬ 
lowed to leak until the head of the boiler 
had corroded away so that it could not be 
kept tight, was repaired by a correspondent 
of the Engineers’ Review as follows; 

A steel ring % in. thick and in. wide 
was procured from the boiler shop and put 
on. To do this the ring was bored for 
%-in. rivecs and corresponding holes were 
drilled in the boiler head and countersunk 
on the inside, in order to bring the heads 
even with the plate and leave a clear place 
for the packing. The countersinking was 
done by placing the drill chuck in a piece 
of %-in. pipe and running it through the 
front handhole; and by fitting the counter¬ 
sink in the chuck and the outer end of the 
pipe in the ratchet, one man did the turning 
while the other kept the countersink in the 
hole, and from running out of center. 

When driving the rivets, a cupped piece of 
pipe was used to hold them in place in the 
same way, until they were headed. Then 
by the use of a gasket that did not re¬ 
quire “following” the job w'as completed 
satisfactorily. 
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THE CONSTRUCTION OF A HOME-MADE MOTORCYCLE 


At the present time motorcycles are play¬ 
ing a great part, not only for a pastime but 
for practical use as well, and it is the 
earnest desire of most young men to own 
one. As 1 have had practical experience in 
this line I feel able to lay before the readers 
of Popular Mechanics a general outline with 
illustrations showing the corstruction of a 
practical machine. 

In designing a home-made machine it is 
well to follow the lines of a regular motor¬ 
cycle as much as possible, the location of 
the motor, transmission, etc. The first con¬ 
sideration is that of finding a suitable frame, 
one that is of heavy construction, with rein¬ 
forced Joints and with a slight or no drop 
to the crank hanger. 

There are several bicycle motors with all 
necessary attachments on the market which 


The gasoline tank is clamped to the hori¬ 
zontal bar on top and with small pipe con¬ 
necting it to the mixing valve or carbureter. 
The battery bcx and spark coil are located 
by clamps on the rear slanting bars, directly 
behind the seat. The electric wiring should 
be carefully executed, placing a switch on 
the grip of the handle bar. by which the 
circuit can be opened or closed by the thumb 
or forefinger. This gives immediate control 
of the engine, and is very necessary, es¬ 
pecially when riding in crowded thorough¬ 
fares where it is vitally important to stop 
quickly. The writer has narrowly escaped 
serious injury in a collision, due to a defec¬ 
tive and poorly insulated switch, by which 
he was unable to break the circuit 
The battery box is made to hold 4 dry 
batteries, from which the current passes 



Arnuigeinent of Apparatus and Wiring 


sell for 145.00 to $65.00, according to 
horsepower. Included with the other at¬ 
tachments is the metal driving-pulley rim 
which is to be attached to the left side of 
the rear wheel, which must also be fitted 
with a coaster brake. This metal rim is 
provided with legs or clamps which are to 
be bolted fast to the wooden rim. A spring 
saddle will be found much more comfortable 
than the ordinary bicycle saddle and will 
add but little to the expense of the outfit. 

The motor is to be clamped to the front 
slanting bar, for which clamps are provided; 
care must be taken to have the engine driv¬ 
ing pulley in a true line with that of the 
rear pulley rim. The belt should be 
stretched on and the idler wheel put in 
place, then wheel the bicycle along the fioor 
and note if the belt runs straight and true, 
if not^ Miift the engine until the pulleys are 
in Rna. 


through the switch and commutator and 
thence to the induction coll, from which it 
leaps to the spark plug in the engine cylin¬ 
der. A diagram of this wiring is given in 
the sketch. 

After making all these connections and 
everything else is in place, place the rear 
wheel of the motorcycle in a rack which 
raises it from the fioor and start the motor 
to see if all is in working order. There is 
always a lot of final adjusting to be done 
after the machine is assembled and should 
be done as each occasion arises. First, tost 
the spark by closing the circuit with the 
switch and after disconnecting the spark 
plug wire, hold it about ^ in. from any part 
of the plug and slowly turn the rear wheel 
until the spark leaps across the space, tb 
revolution of this wheel causing the con 
mutatOT on XXkO omgcno 
Uio c\Ton\\., wiW2n 
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spark is seen, then there is a defect in the 
wiring at some place. 

When this feature is in working order, 
mount the machine, turn on the gasoline 
supply, open the throttle half way, place the 
spark advance lever at a little more than 
midway, open the compression cock (if one, 
or if the motor has an automatic valve lift, 
no attention is required to this) and placing 
the feet on the pedals start the motor and 
rear wheel in motion. Do not try to start 
the motor by slow pedaling, as in most cases 
a rapid revolution is necessary to obtain the 
first explosions after which the compression 
cock is closed and the engine will speed up 
at once. As soon as it does, regulate the 
speed with the spark advance lever which 
will be found to govern the speed absolutely. 
If the motor does not catch a few explosions 
at first, regulate the spray valve until it 
does, as that is the vital point for a perfect 
mixture. 

It is well to experiment with the engine 
in this way until one is familiar with the 
levers before taking it on the road, after 
which, with some final adjustments to the 
belt, etc., no trouble should be had. 

To complete the machine in regard to ap* 
pearance, mud guards may be added; heavy 
tires and long straight handle bars will add 
greatly to its good looks.—Contributed by 
Prentice P. Avery, Ridgewood, N. J. 


PRIMING A STEAM PUMP 


A pump which was used for fire protec¬ 
tion purposes only and which was required 
to be under steam pressure at all times, 
made the engine room so hot that the steam 
was shut off. One day at an unexpected 
visit of the inspector, the engineer succeeded 
in turning on the steam without being ob¬ 
served, but though the pump started up he 
could tell it was getting no water. Fortu¬ 
nately, the inspector did not ask to see the 



pump throw a stream. After his departure 
the engineer made an examination and found 
that the foot valve on the suction pipe 
leaked and the pump had *‘run down.” 

To prevent trouble of that kind occurring 
again, says the Engineers' Review, he piped 
up a connection from the service pipe to the 
suction as illustrated. With this arrange¬ 
ment, if the pump ran down again, it would 
be an easy matter to prime the suction pipe. 


HOME-MADE COOKING UTENSIL 


As handy a dish as one can have for the 
kitchen is made from an empty coffee can. 
Take a piece of tin about 1 in. by 3% in., 
roll into a tube and solder, making a tube 



Inexpensive and Coavealent 


1 in. long and 1 in. in diameter. Now whit¬ 
tle out a soft wood stick 5 VI* in. long, to fit 
the tube tight. Secure the two by driving 
a small nail through both, filing off the end 
of nail. Now solder the end of the dish 
near the top. You can handle this utensil 
over a stove without burning the hands. 
When the dish is worn out, unsolder and 
put on a new dish.—Contributed by T. L. 
Reed, La Porte City, Iowa. 

■ — ^ 

CASE-HARDENING CAST IRON 


Pulverize equal weights of saltpeter, prus- 
siate of potash and sal-ammoniac and mix 
them together. Prepare a dipping solution 
by adding to each quart of cold water 1 oz. 
prussiate of potash and ^1* oz. sal-ammoniac. 
Heat the cast-iron pieces red hot. says Ma¬ 
chinery, roll them in the powder, then 
plunge them into the liquid. 


Oiling of smoothly polished castings, such 
as cylinder heads of steam engines, more 
VYxblti doubles the loss of heat by radlitiM 
— 


Poap Comected lor Prlmiiis 
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GOOD METHODS FOR BENDING PIPE 


A '‘hicky** (B, Fig* 1) Is a useful device 
for making bends in small pipe, up to 
To make a bkky, bullhead a l^xl-ln. tee 
on the end of a piece of 1-ln* pipe, 4 ft. long. 



.Then lay the pipe to be bent on the floor, 
or leave It iu place, slip the tee on the 
hicky over the pipe to a point near where 
the bend Is to be made. Start tbe bend with 
a. slight pressure on the lever, then move 
the hlcky along the pipe a little and apply 
pressure again. Repeat this operation until 
the bend is made as desired (Gt Fig. 1]. 
To make an offset, use two htekles (A, Fig. 
1>, holding the first bend In position with 
one and using the other to make the offset. 

For bending pipe up to 2 In. a good 
method Is shown at Fig. 2. Lay two lO-ft. 
planks up against a horse or window-sill, 
placing them 3 ft. apart. Nall a piece of 
4x4dm timber to the under side of the 
planks, and provide another piece, which 
leave loose so it can be moved back and 
forth as desired, says the Metal Worker. 
Insert one end of the pipe to be bent under 
the lower 43c44n. piece and adjust the other 



To Bend Z-lii* Pipe and Up 


4x44n. piece to the point on the pipe where 
the bend Is to be made. Then apply 
strength to the projecting end of the pipe 
to Boake the bend. 


HOW TO CONVERT A LEAD PENCIL 
INTO A WIRE GAUGE 


An article in the July number of Shop 
Notes describes a method of finding the re¬ 
sistance of any copper wire by means of the 
slide rule. The method there given is en¬ 
tirely correct, but as a wdre gauge is re¬ 
quired to determine the size of the wire and 
a slide rule needed for the necessary calcu- 
lations, and as many persons possess neither 
of these instruments, 1 thought the following 
method would prove acceptable. 

The only device required by this method 
is a common lead pencil on which Is marked 
off two spaces: one 1 in. long and one % In. 
long. To obtain the resistance per 1,000 ft. 
of any size wire flrst remove the insulating 
covering for a distance of a foot or more, 
depending on the size of the wire, and then 
wind the wire on the lead pencil as shown 
In the sketch. Count the number of turns 
per inch using the 1-la. space for large wire 
and the t4-in. space for fine wire. When 



L«ad Pencil tJeed «« Wire Oayge 


the number of turns per inch is determined, 
square that number and point off two decl* 
mal places and you then have the resistance 
per I.UOO ft. at 20* a 
When the reslitance is known the number 
of feet per pound can be found by multiply¬ 
ing by 32. Of course all these results are 
only approximate, but they are sufflclently 
accurate for practical purposes.—Contributed 
by A. WiUatowskl, 165 Alexander St, At¬ 
lanta. Ga. 

—^—— 

FILLING TIRES WITH SAND 


When it la impossible to Inflate the punc¬ 
tured tire of your auto, try filling It with 
sand. If any is available. The sand will 
cushion the tire tu. w 
dead eA ^ 
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DRILLING OVERHEAD HOLES 


Anyone who has ever had occasion to drill 
holes in a ceiling, or any other place where 
the job has to be done overhead, knows 
what tiresome work it is. A strong man 

will feel ex-, 
hausted after 
holding h i s 
arms overhead 
for five min¬ 
utes without 
doing any 
work and 
when the work 
of feeding and 
turning the 
drill is added, it is almost impossible to con¬ 
tinue working for more than three or four 
minutes at a time. 

Having had occasion to do some overhead 
drilling, I found that the men's labor could 
be greatly reduced by means of the device 
here illustrated, which consists ot* simply a 
board, which acts as a lever, with the ful¬ 
crum at the round of the ladder. The board 
to work well, should be in a horizontal posi¬ 
tion and if the round is not in the right 
place, it may be changed by moving the 
lower end of the ladder, or if this will not 
produce the desired effect, a few blocks of 
wood placed between the brace and the 
board w'ill bring the board to a horizontal 
position. The pressure should be applied to 
the board as far from the round as possible, 
thus increasing the leverage. 

When the ladder is inclined too much it 
is hard to reach the handle of the brace. 
In that case the brace can be placed on the 
other side of the ladder and the board can 
be raised by placing your shoulder below it. 
—Contributed by A. J. Saxe, Engineer, 
Railway Exchange Building, Chicago. 


CLAMP TO HOLD WIRE WHILE 
SOLDERING 


This clamp may be made any size and of 
almost any material, soft iron being prefer¬ 
able, however. It is used for holding wire 



or small metal pieces while soldering or 
brazing. The hand screws, B, should be 
somewhat harder than the arms and clamps. 
The machine is very flexible and rods can 
be held at any angle by adjustment. A In- 
di(!ktes the vise jaws, and C the handle. It 
is of especial convenience in soldering as 
one or both hands may be free to spread 
the solder or flux.—Contributed by David R. 
Shearer, Lenoir, N. C. 


DEVICE TO PREVENT AUTOMO¬ 
BILES FROM BACKING 


In hilly localities it is often advantageous 
to equip an automobile with the device 
shown in the sketch. A large ratchet lever, 



A (shown in detail at B), is pivoted from 
the axle with the point suspended in the 
air normally, but capable of being lowered 
when desired, thus preventing the machine 
from backing. 


TO REMOVE STAINS FROM NEGA¬ 
TIVES 


A good formula for removing stains from 
negatives is as follows: 

Iron sulphate .3 oz. 

Sulphuric acid .1 oz. 

Water .3 oz. 

Another method is to allow the plate to 
soak several days in a solution of hypo. 
-- 

MARKING CORRECTIONS IN BLUE¬ 
PRINTS 


The simplest and best way to mark cor¬ 
rections in blueprints is to use a saturated 
solution of common sal soda for a writing 
fluid and do the writing with an ordinary 
new and clean steel pen. The marking will 
stand out clearer and whiter than the linw 
of the print— Contributed by IC. L. Sbhlafi 
flno, 2 Helen St, Guadalajara Jal, Mefitooi, 



CluBp for Um In Solderliig 
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LAYING OUT AN ANGLE WITH 
SCALE AND DIVIDERS 


To lay out any angle without other tools 
than a scale and dL^Ldera, strlhe an arc 
with a radius of 3J8 in, and count every A 
In. on the arc s degree. For many purposes 
a radius of 3 A in, will do, the error being 
one degree in 360, 


EXPANSION JOINT SUBSTITUTE 


As long steam pipes change their length 
a considerable amount* due to the eicpanslon 
and contraction which takes place during 
changes of temperature, an expansion joint 
la needed to take up this motion* which 
would otherwise break a fitting or cause a 



leak# When an expansion Joint Is not avail- 
able, however, the device here shown will 
prove an excellent substitute. The nipple* 
A. is of such a length that the center lines 
of pipes B and C will coincide. Four com¬ 
mon ells and two street ells will he the 
only fittings required, the cost of which 
will compare favorably with an expansion 
JolnL—Contributed by Frank J, Borer, 230 
Rankin St,. Elisabeth* N, J. 


CEMENT FOR WOODWORK 


The following cement will be very hard 
when dry, and will adhere firmly to wood: 
Melt one ounce of rosin and one ounce of 
pure yellow wax in an Iron pan* and thor¬ 
oughly stir in one ounce of Venetian red 
until a perfect mixture is formed. Use while 
boL 


ANOTHER QUICK REPAIR FOR 
LEAKY PIPE 


To repair a leaky pipe with the pressure 
on* simply wrap the Inner tube from a bicy¬ 
cle tire around 
the leak, 
stretching the 
rubber tightly 
and winding 
around the pipe 
in a manner 
similar to that 
employed by 
physicians 
In bandaging a 
limb* Continue 
in this way un¬ 
til the leak 
stops, and then 
tie a knot in the rubber. This repair will 
often hold €or years, and It only takes a few 
minutes to apply —Contributed by P* D, 

Munger, Oconomowoc, Wls* 


WATER MUFFLER FOR GASOLINE 
ENGINE 


A pall of water makes a very simple but 
most effectual muffier for a gasotlne engine. 
The Illustratton shows how It la used* The 
paii is partly filled with water and the end 


Cheap 0«e Engine Mufllcf 

of the exhaust pipe is carried below the sur¬ 
face, thus causing the exhaust to bubble up 
through the water,—Contributed by Walter 
Weber, 643 W. 46th St„ Chicago, Ill. 
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INEXPENSIVE AND USEFUL RATCH¬ 
ET WRENCH 


The ratchet wrench illustrated was orig¬ 
inally designed for use in car repair work 
for removing nuts from the bolts of split 
gears, but is also useful for removing square 
or hexagonal nuts so located that they are 
hard to get at. 



A cone-shaped device takes the place of 
the jaws in the ordinary form of wrench. 
This cone on the interior is hollowed to the 
form of a hexagonal pyramid which will fit 
most of the nuts generally in use. The cone 
fits into a circular opening at the end of 
the handle. A small steel pin inserted in 
the handle and held in place by a split key 
serv'es as a ratchet and engages with small 
indentations in the surface of the cone, says 
the Electric Railway Review. The wrench 
will work either right- or left-handed, de¬ 
pending on which side of the opening in 
the handle the cone is inserted. It is said 
that this wrench can be made for about 75 
cents. 

--♦ ♦ ♦- 

HORSEPOWER OF A GAS ENGINE 
REDUCED BY HIGH ALTITUDES 


A gas engine giving 10 hp. in Chicago will 
give only 8 hp. in Denver and if moved 
to the summit of Pike's Peak would give 
only 5 hp. This is due to the difference in 
atmospheric pressures of the places men¬ 
tioned. 

Other conditions remaining the same, an 
engine vrhile consuming the most gas will 
give the most power. By consuming, in 
this case, is meant actual combustion and 
not simply the wasting of gas which occurs 
hen the mixture is too rich. 


In Denver, where the atmospheric pres¬ 
sure is less ^an in Chicago, the amount of 
air taken into the cylinder during each cycle 
will be correspondingly less and will there¬ 
fore be unable to support the combustion 
of as great a quantity of gas. The amount 
of compression is reduced as well and this 
also results in loss of power. 


FASTENING ON A GUITAR BRIDGE 


The method 1 adopted for gluing on a 
guitar bridge I believe is original and i 
valuable kink for those players placed in a 
similar position. Soon after purchasing the 
instrument the bridge became detached, 
there being a tremendous strain exerted by 
the strings, and it was returned to the 
dealer to be repaired. He glued it on and 
in addition put in two screws with nuts, 
one at each end of bridge; yet it again 
came off soon afterward. As the dealer ran 
a first-class repair shop. I decided that it 
would be useless to go elsewhere, but to 
try the job myself. 

I cut off about 6 in. of the largest diam¬ 
eter hardwood curtain pole I could find and 
planed a fiat surface about % in. wide. 
Into this I drilled six hol^ a trifie smaller 
than the root diameter of a A-in. wood 
screw having a round head, and at a dis¬ 
tance apart corresponding to the holes in 
bridge. This block. A in sketch, was in¬ 
serted in the sound hole of the instrument 
and placed under the string holes. Placing 
a strip of wood, B. drilled with correspond¬ 
ing holes, under the heads of the screws. 



Gluing Bridge on Quitnr 


they were screwed into the block as hard as 
possible. Of course, the glued surfaces of 
bridge and sound-board were first cleaned 
with sandpaper and slightly warmed. By 
this method I secured a pressure impossible 
by any other means adaptable to the condl* 
-tions, and costing practically nothing. Of 
course, any block of hard wood would aft* 
swer the purpose, but curtain polM hft^ 
pened to be plentiful at the tim6.-^30Btllk^ 
uted by R. E. Bates, Mansfield, Msm, 
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HOW TO DRILL BRICK, CEMENT, 
STONE. ETC. 


Seeing an artlele in Shop Notes describing 
a method of making a drill for small holes 
in brick and cement, remfuded me of a drill 
for making larger holes, which I have used 



with great success in perforating walls over 
a foot thick. 

All that Is needed Is a piece of %-lm gas 
pipe with the end cut off square and eut 
with teeth as shown In the sketch. The 
leeib may be cut with a three-cornered file, 
end should be of a liberal number and all 
the same length so that each tooth will do 
Its share of cutting. 

In using this drill strike light, quick 
blows with a machinist's hammer, at the 
same time revolving the pipe. 

If a very deep hole Is to be drilled, use a 
short pipe at first to get the hole started^ 
finishing with a longer piece, and if the 
teeth become very dulh remove the drill and 
sharpen with a file.—Contributed by Stoke 
Richards, Santa Clara, Cat 


DEVICE FOR FILING FLAT 


COLD WEATHER VESTIBULE FOR 
SHIPPING ROOMS 


In transferring freight from tbe shipping 
room to a box car In winter so much cold 
air enters with the opening of a door that 
it is often uncomfortable to work In tbe 
room. One company, says Machinery, got 
around this difficulty by devising a handy 
vestibule which folds up bellowslike against 
the side of the building when not In use. 
The device la shown in the sketch. 

A light rectangular framework, B, sui^ 
rounding the shipping door is fastened to 
tbe outer wM, A similar framework. A, Is 
connected to this by two swinging arms, D, 
on each side, and between these two frames 
is fastened the tube, C, of heavy close-woven 
duck, or some other similar material. When 
the box car is in place, the weight of tbe 
outer framework, A. acting on the arms, D, 



The V^tibule In Place 


In filing flat—a very difficult operation— 
the device illustrated will he found con* 
venient The lllustra* 
tion is an end view. 

A block, A, of metal 
or wood and alightly 
rounded on the top Is 
caught in the vise by 
the part B, Pins, C, 
bold the piece to be 
filed on the rounded top as shown. The file 
Is worked hackwards and forwards on the 
work, says the Model Engineer, London, 
Rnd Ihe rounded top allows the Job to rock 
to acrommodate the motion of the file, and 
no difference how the file la pushed about, 
one la always filing fiat 


tends to hold It firmly against the side of the 
car, thus forming an enclosed passageway 
between It and the building tight enough to 
prevent the wind from entering to any great 
extent 


TO CLEANSE MERCURY 


Put a 10 per cent solution of nitric acid in j 

an iron ladle and add the mercury. Place I 

the ladle over a blacksmith’s forge, says I 
Machinery, until the nitric acid bolls. The ^ 
dirt will rise to the top and the mercury, 

perfectly clean, remain at the bottom. Do _ 

not let the mercury boll, the fumes are potomp 

m 
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HOW TO MAKE A MILLING CUTTER 
WITHOUT BACKING 


The ordinary milling cutter* shown In 
Fig, 1, has the teeth backed off, or. In other 
words, cut away for clearance between the 
tooth and the work at all places except the 
cutting edge. This is a eondlUon that is 



necessary in all machine tools, and is usu¬ 
ally very difficult to obtain. This Is espe¬ 
cially true of milling machine cutters where 
the backing is usually done by hand In a 
special lathe, or in very expensive machines 
used by tool manufacturers. 

To obviate the necessity of backing, the 
cutter can be made as shown Ln Fig, 2, 
Then when it Is tempered the teeth will 
spring back, as shown exaggerated at A, 
and give a flight clearance at the backs of 
the teeth,—Contributed by L, G. Hairea, 14 
Bamett St., New Haven. Conn, 

-- ♦ • ♦ 

SPARK PLUG EFFICIENCY 


A spark plug that emits a long-distance 
epark outside the cylinder, will not always 
do the same within the cylinder in the mid* 
die of a highly compressed charge, says the 
An to mobile. It may be weak or fall en¬ 
tirely at the critical time. The vigorous 
spark is the effectual one. 


ONE MAN TO CARRY LONG 
LADDER 


One man can 
carry a long, 
heavy ladder 
with ease by 
using the device 
Illustrated here¬ 
with, Little 
blocks slide 
along a abaft 
for ikdjuaimeni (o the ladder's width and 


into these blocks the ends of the mils fit 
Then by taking the other end of the Udder, 
one can wheel it to any point desired. The 
wheel should be made of a piece of ploak. 

- ♦ * 4 - 

INFLATING AUTO TIRES 


For the proper inflation of auto tires n 
good registering pump Is necessary. Press 
the valve in with the pin In the cap to make 
sure it does not Htick, Raise the pump 
piston to the top of the cylinder and push 
all the way to the bottom, saya the Auto- 
inobile, giving full steady strokes. Each 
time the plunger descends the gauge pointer 
will fluctuate more or less beyond the cen¬ 
ter of equilibrium, according to the rapid¬ 
ity of the stroke. To find the constant pres¬ 
sure, a full, slow stroke should be given, 
and near the end the plunger should be 
held stationary, equalizing the pressure In 
the pump and tire. The gauge pointer will 
then slowly find its balance and remain ata* 
tionary, pointing to the figures of the real 
pressure in pounds. 

If the tire is Inflated with atr at 68* F,, 
the Increase of pressure by reason of the 
temperature of the sir In the tire being 
raleed by frictional best will not be suffi¬ 
cient to cause it to burst 


TO PRESERVE HEADS OF STEEL 
TOOLS 


When the head of a cold chisel or other 
too! becomes flattened as shown at A, do 
not continue using It but heat to a dull 



d1«ct« ef Crystalltmtiofi 


red and then dress the head as shown at B 
Simply grinding the head, without heating, 
will not be satlafactury, ns the steel la usu¬ 
ally crystallized at the flattened end and It 
is necesgary to heat it In order to resitire Its 
original llfo and strength. For this rvaacm 
the heads of steel tools should be heatvd 
occasionally whether flattened or not.— 
iributed by Hiram Stitt 
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CEMENT FOR SLATE 


Switchboards and other articles made of 
slate, which have become cracked, can be 
repaired by using a cement made of slate 
dust and a solution of silicate of soda. 
If this is worked thoroughly into all the 
cracks and given a smooth surface it will 
hardly be noticed when dry and will not 
crumble or break.—Contributed by Ray¬ 
mond W. Johnson, Wade Park and E. Mad¬ 
ison Aves., Cleveland, 0. 

-» - -■ 4 - 

HOME-MADE ASH-HOE 


A worn-out firing scoop makes a light and 
convenient ash hoe, says a correspondent of 

the Engineer’s 
Review. Heat 
the scoop red 
hot at the point 
indicated at H 
in the illustra¬ 
tion, having pre¬ 
viously prepared 
a place for bend¬ 
ing, as shown. 
Bend, bringing 
the handle into the position indicated by the 
dotted lines, and let the scoop cool. Re¬ 
move the old shovel handle and replace it 
with a long hoe handle, which rivet in place. 


COLORINGS FOR CEMENT BLOCKS 


For red sandstone add 22 lb. of an aggre¬ 
gate iron oxide, called mineral paint, to 
each barrel of the dry mixture of cement. 
For lighter shades use less of the coloring 
matter. 

To get a brown shade add Germantown 
lampblack to the above. For a pleasing 
gray use the lampblack alone, 2 lb. to the 
barrel of cement. 

A good blue is produced by using 19 lb. 
of ultramarine to a barrel of cement, and 
for green use 23 lb. of the ultramarine. 

For yellow use 23 lb. of yellow ochre to 
a barrel of cement; use the same quantity 
of brown ochre to procure a good brown. 

In using these coloring materials mix in 
a dry state till no streaks are visible, then 
add water and mix and tamp as before. 
While the blocks are moist the color will be 
much darker than when they are dry, it 
must be remembered. 

Always use the least amount of coloring 
possible to give a good shade, warns the 


American Carpenter and Builder, as most 
of the pigments used are of a clayey nature, 
ill-adapted to stone making. 


WHEEL STAND FOR THE SHOP 


When working with wheels, washing, 
painting, or striping them, a wheel stand is 
a handy device to have in the shop. 

To make a wheel stand cut off an old 
%-in. axle, B, 18 in. from the shoulder and 
bend it in. from the shoulder, leaving 
the front round, a little higher than the 
collar so the wheel will not run off. Make 
the other end to fit 6 in. into an iron pipe, 
A, 8 in. long. 



Make the feet of four pieces of old 1-in. 
tire, C, 18 in. long. Swage 2 in. of one 
end of each foot to fit into pipe A from 
below and bolt together with 'ft-ln. stove 
bolts. Take two pieces, D, 23 in. long, and 
swage and bend them off 1% in. at both 
ends to fit against the legs. Rivet them 
together where they cross at the center. 
This will leave the round side of the tire 
up, says the Blacksmith and Wheelwright. 
The straight piece, E, can be substituted for 
B and used for face striping spokes. The 
paint glass may be laid on the end of the 
hub for convenience. 

-» • 

The electrical conductivity of distilled 
water is 6,754,000,000 times less than that 
of copper.—CuUey. 
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HANGERS FOR SUPPORTING PIPE 


For supporting pipe do not use a hanger 
like the one shown in Fig. 1; it is liable 
to bend off at A, being affected by the ex- 
pension and contraction of the pipe. Thle 
defect, says the Engineerx* Review, can be 



Two simple hangers that give good satis¬ 
faction are shown in Figs. 3 and 4. while 
where several pipes of small diameter are 
run together, the hanger shown in Fig. 5 is 
good. Hooks like those shown at C C in 
Fig 6 can be used wh(?re I-beams instead of 
wood Joists are used. A hook should be 
made at the top of the binding bolt at D. 


CEMENT FILLING FOR COM¬ 
MUTATORS 


The shellac and plaster-of-paris cement 
commonly used for commutators soon de¬ 
teriorates as a result of the heat. A better 
cement, and one which will not carbonize, 
can be made by mixing plaster-of-paris and 
a solution of silicate of soda.—Contributed 
by Raymond W. Johnson. Cleveland, O. 

-- 

The popular notion that hot water freezes 
more quickly than cold with air at the same 
'peratnre ib erroneous.—Trautwine. 


SOLDERING ALUMINUM 


For soldering mlominnm make a aolder of 
80 per cent tin and 20 per cent sInCp nstiig 
stearic acid as a flux. Tin the sniface of 
the aluminum with this aolder. moving the 
copper bit backwards and forwards over the 
metal and flowing the aolder, says Machin¬ 
ery. The film of oxide that prevents the 
ready soldering of the aluminum can then 
be cleaned off and the metal soldered with 
either the above-named solder or UnsmlChs' 
solder. 


GASOLINE STORAGE TANK FOR 
STEAM AUTOMOBILES 


Owing to the reduction in price of steam 
runabouts, there are at present a great num¬ 
ber in use all over the country; one fault 
is the limited storage capacity of the gaso¬ 
line tank, which furnishes fuel for about 
25 to 30 miles. To reduce the possibility 
of running short of gasoline on the road. 
I have designed and constructed with great 
satisfaction a tank to hang on the inside of 
the dashboard, between the gauges. The 
same should be constructed of copper with 
crimped edges, and hung on iron bands bent 



storage Tank for Automobile 


as per the drawing. Have a screw Ailing cap 
on top and a tap with short hose on the 
bottom. The tank can be filled and emptied 
in its position on the dashboard by qm of 
the hose. 

In the drawing A is an elevaUoB laA B 
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a plan view of the tank iu position.—Con¬ 
tributed by Prentice P. Avery, Box 311, 
Ridgewood, N* J. 

-- 

VOLTAGE INDICATOR FOR SELEO 
TJVE RINOiNa GENERATORS 


Constant voltage of be ringing generator 
In an Important matter In eaEchangea where 
selective ringing is used on subscribers' 
lines. A good indicator for 
showing the variation in 
voltage Is made o! lamps 
placed so as to he constantly 
under the obecrvatlon of the 
wire chief, says the Ameri¬ 
can Telephone Journal, The 
indicator may be Installed 
as follows; 

Connect two switchboard 
lamps, one to the positive 
lead and the other to the 
negative lead as ehow^n in 
the sketch, inserting the re- 
slatanee between the lamp 
and the ringing main. Mount the lamps on 
the wire chlers test table so that be will 
see them every time he looks up. As he be¬ 
comes accustomed to making observation 
he will be able to detect the slightest vari¬ 
ations in pulsations or brilliancy of the 
lamps. Tw*o 40-volt lamps connected in this 
way through a 40D*ohm resistance have been 
burning steadily for two months and are 
as bright as ever, 

BRACKET FOR USE IN BENDING 
WOOD 


The best w'oods for bending are ash, hick¬ 
ory, white oak and elm. Ash after being 
subjected to a steam bath is very pliant and 
is used extensively for handles. The tight 
hark or pigment hickory is the best species 
of this w^ood for bending, though select parts 
of three others—^peccannt. mocktanut and 


“i- , — r 

u- .2 -I 



Brmcket In Ute 


ahellbark—ore need also. White oak when 
treated by steam bends readily and the 
bending quailtiea of elm when given the 
same treatment are said to excel all others. 


.“liiTj 

In the bending process, the wood does not 
stretch, but contracts* says the Wood- 
Worker* and to force the contraction it is 
necessary to support the side the strain Is 
on and hold the ends from giving. Fig. 1 
shows a device for this purpose. It Is a 
piece of strap iron with an iron bracket 
riveted on each end. Fig. 2 shows how It is 
fitted to the piece of wood to be bent and 
Fig. 3 shows the timber after bending, the 


outside of the curve being of the same 
length as before and the inside shorter. 


HOW TO REMOVE OLD STUDS 


While repairing a pump In the plant where 
1 am employed, 1 had occasion to remove 
and replace numerous studs on the same. 



Dvvlcc for Re moving Studs 


When there is no shoulder on the stud, a 
common ivay to remove it Is to nee two nuts 
and by jamming one against the other the 
stud may be turned by working a wrench 
on one of the nuts. But in the case of the 
pump this method could not be used, as 
the studs, which were all %-in. diameter, 
were sc close together that there was no 
room to work a wrench. 

1 then made the device shown in the 
sketch, A long nut Is made out of hexagon 
steel and tapped to fit the studs. A set 
screw Is then placed In the nut. and when 
this Is screwed up tight against the end of 
the stud, the friction of the nut Is greater 
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ihm that of the eastlag which holds the 
stud. A wrench may then be used on the 
long nut, w'hich projects above all the studs, 
thus allowing a complete revolution of the 
wrench.—Contributed by John Weldon, 433 
Columbia St, Brooklyn, N. Y. 

-- 

VENTILATINQ FAN FOR THE SHOP 


Make a fan of galvanized Iron, screw it 
to a wood pulley and drlve^ a brass tube 
through the center of the pulley. Tool a 
piece of cold rolled %4n. atock, cut a thread 
on each end and bolt it to a piece of Iron, 



ffcmte:«JVUd« Veiitlljitliia Pui 

which in turn bolt to the planer gib. Drill 
several holes in tbs Iron so the fan can be 
set over when raising or lowering the head. 
In the case Illustrated the belt is at an 
angle. This fan could be applied to any 
power-driven machine, or all of them could 
be supplied with fans.—Contributed by A. 
ChurchiU, 332 E. 32nd St., Portland, Ore. 


A SIMPLE HOME-MADE JACK 


In putting a new base under a dynamo a 
Jack was necessary for lifting the machine, 
and the one illustrated was improvised. A 
%4n, bolt S In. long, threaded its entire 
length, and a nut and a piece of pipe were 
Ibe materials used. 

The head Of the holt was placed on the 
floor beneath the dynamo. Then, by screw- 
lug upon the nut, the dynamo was lifted a 



Mvidj imck 


certain amount, and blocked In poalUOD* 
The Jack vras then raised higher by placing 
blocks beneath the head of the Jack, and the 
dynamo wan again lifted. This mode of Uft' 
Ing was continued imtil the dynamo was 
raised sufficiently high to permit Of Intert- 
ing the new base and the remoriil of the 
old one. 

For the nipple a piece of 14n. pipe was 
used, says the Engineers' Review, and flood 
the strain nicely. A washer between the 
nut and the nipple Improves the Jack, and 
the head of the holt should rest in a eoun- 
tersunk plate to keep the bolt from travel- 
lag. 


WIRING FOR GAS ENGINE 


It Is often dlUcult to start a gsn engine 
which is ignited by a dynamo and lor this 
reason batteries are used in conneciioa with 
the dynamo. In the wiring diagram showa 
In the sketch A is the dynamo, B m two- 
point switch, and U the spark colt Thb 
wiring is intended for use with make and 
break engines and will not do for Jump* 
spark engines. 



To start the engine place the switch on 
the right-hand point This throw*s tbo hai 
teriee In the circuit, and allows afartlnf tho 
engine with very little effort Then tditr 
the engine has run a few seconds the twHfh 
can be turned to the left-hand point, th-.u 
throwing out the batteries. With such smnlt 
demands the batteries will last a long tlmr. 
—Contributed by H. H. Fonnlatm 207 Mb 
Bt„ Brooklyn, N. Y. 


Greasing the molds, or painiing them with 
coach varnish twice a mo^Ui will keep 
cement blocks from sdeklog. Uas the bast 
grade of black coach rnmlsh. 

-♦ • ♦-- 

In 1305 the copper product amoaniad In 
value to 1137,403,727. This U the laigM 
product of copper ever recorded In i|p 
United Statea. ' 
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TAR ON THE HANDS 


An ei^change recommeiKls rubbing the 
hands with the outside of fresh orange or 
lemon peel, and wiping dry immediately. It 
is astonishing what a stnail piece will clean. 
The volatile oils in skins dissolve the tar, 
so that it can be wiped off. 

- ^-^9^ - 

HOW TO PUTTY CRACKS IN FLOORS 


way will remain hlled for years and will 
be practkaHy invisible. 


EMERY WHEEL HOLDER FOR 
LATHE 


Having a lathe and emery wheeli but not 
a wheel holder, I devised the following cen* 
ter for holding the w^heel in the lathe: 

My emery wheel Is 1 in. thick and has a 
Idn. hole, so 1 turned a piece of soft steel 


Ilk 


Some of the readers of Shop Notes may 
have had trouble in filling cracks in Boors, 
previous to painting. It seems that no mat¬ 
ter how tightly the putty is pressed in with 
the putty^knife. It will rise out of the cracks 
and project above the surface of the door 
a few days after the paint has been applied, 
thus producing a very undesirable appear¬ 
ance. 

This Is usually caused by the presence of 
dust In the cracks and by applying too 
much pressure to the putty. As it Is al¬ 
most Impossible to dll the cracks ivithout 
applying considerable pressure to the putty, 
it becomes necessary to remove the dust or 
dirt. The necessity of this operation is Il¬ 
lustrated In the accompanying sketch. Fig. 
1 shows a crack in the floor with a quantity 
of dust at the bottom. This dust la com¬ 
pressed by the application of the putty, as 
shown In Fig. 2, and as the compressed dust 
is someivhat elastic, it tends to expand to 
its original volume. This results in raising 
the putty from the cracks as shown in 

Fig. a. 

In order to prevent this defect, run the 
pointed end of a die or other pointed object 



Dut«ct vid fVlcthods ot Potty Ing 


through all the cracks, thus removing all 
the dusL Then apply turpentine to the 
cracks by means of an oil can. This soaks 
Into the wood and causes the putty to stick 
better, at the same time softening the putty 
and allowing it to dll all parts of the cracks 
as shown in Fig. 4. Cracks puttied in this 



C«nter with Gsi^ry Wheel Attached 


1 in. in diameter and 6 in, long to fit the 
center hole in the lathe, as shown at A in 
the cut The other end was i;hreaded for 
the nuts, B and C, one of which, B, was 
pinned to the shaft. Both nuts were sup* 
piled with washers, D D. as shown. 

If desired, a straight piece of steel may 
be used in place of the tapered piece, but it 
will then be necessary to either use a chuck 
or make center holes In each end and use a 
dog.—Contributed by Donald Reeves, Oak 
Park, ill. 


STRENGTH OF WOODEN TANKS 


The hoops on a wooden tank determine 
Its strength. Flat hoops are less satlsfac* 
tory than round. Round hoops do not rust 
so quickly, and are not iveakened so much 
by a little rust as are flat hoops: also, when 
the tank swells, they are not apt to burst, 
but sink into the wood. Instead, 

Cypress, cedar or white pine, free from 
Imperfections and thoroughly dry, are the 
species of wood advised by the fire insur¬ 
ance authorities for cylindrical wooden 
tanks, Michigan pine, free from sap wood, 
is most durable where the tank is exposed 
to freeeing. 
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STEP LADDER FOR STAIRS 


An ordinary Htep ladder cannot be used 
on HtalrwayH, but by adding the attachment 

here shown it 
can be used In 
that position 
with perfect 
safety. Fasten 
on an extra 
pair of legs 
somewhat 
shorter than 
the original 
legs and ar¬ 
range so that 
either pair 
may be used 
when wanted. 
I-Iooks and 
eyes iiiny lie used on the long legs to hold 
them figitliiMt the ladder when using on a 
stairway, thus making the device easier to 
move up and down stairs.—(Contributed by 
John Weldon. 433 (Columbia St, Brooklyn, 
New York. 

— -♦ ♦ ♦- 

LOOSE PISTON ROD INDICATOR 


It Hometlmes happens (In fact quite 
often) that when a piston rod Is screwed 
Into the rroHHhead It will work loose and 
coiniiieiire bucking out while the engine Is 
running. The cleuraiKe Is often very small 
and generally the first hint the engineer 
gets of something being wrong Is a gentle 
tap, tap, tap of the piston on the cylinder 
head. In <'ases where an engine gives this 
kind of trouble, the expedient Illustrated in 
the sketch will prove useful, says a corre¬ 




spondent of Power. Here A la a Jam-nut 
and X Y Is a black stripe of paint, say, '/j 
In. wide, drawn across the crosshead boss, 
the Jam-nut and along the side of the piston 
rod. This stripe can be seen quite plainly 
while the engine is in motion, and if the 
or nut commences to turn, the broken 
I will be noticed Immediately. 


READING THE WEMHT OP AN 
ANVIL 


The figures on an anTil indicating its 
weight form a puxxle to many a smith and 
mechanic who has not learned how to read 
them. The figures state the number of 
gross hundredweight of 112 lb., quarters of 
hundredweight and the extra pounds, says 
the American Blacksmith. For instance, the 
figures 2-1-18 on an anvil mean two hun¬ 
dredweight of 112 lb. each, or 224 lb., plus 
one quarter hundredweight, or 28 lb., plus 
extra pounds, 18, amounting In all to 270 lb. 


DEVICE FOR CLEANING BOILER 
TUBES 


A simple and good device for cleaning 
scale from boiler tubes may be made as 
follows: 

To a piece of *^-In. rod, 18 in. long, weld 
an angle or cross bar at either end, the bot¬ 
tom piece to be 8 in. long and made square 
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Scale Cteoniiig Device 


to cut the scale, says the Elngineers' Re¬ 
view. and the upper piece 12 in. long to 
serve as a handle. 

In using the tool, the bottom or shorter 
end Is shoved down between the tubes and 
Is then used auger fashion. By so doing, 
the bottom bar Is turned crosswise to the 
tubes, which pushes the scale out from both 
rows of tubes on either side. By moving 
along the tubes one is able to clean the en¬ 
tire lot In a very short time. This device 
removes the scale from the top and bottom 
tube at the same time, letting the scale fall 
to the bottom of the boiler, where it can 
be easily removed. 


In tapping out nuts or cutting t iy * 
with a die, use good lard olL 




POPULAR MECHANICS 


(m 


TEMPORARY REPAIR FOR A LARGE 
PULLEY 


A novel method of making a quick repair 
for a large pulley was used in a large tex¬ 
tile finishing plant, where a pulley 84-in. 
diameter and 36-in. face suddenly broke, at 




F1G.1 


Repair for Pulley 

a time when the plant was behind in orders, 
and simply had to run in the shortest pos¬ 
sible time. None of the supply houses in 
the vicinity could furnish a new pulley of 
the required size, so the master mechanic 
had to make a temporary repair, which is 
described by a correspondent of the Ameri¬ 
can Machinist as follows: 

The piece of pulley rim broken out was 
approximately the section between two sets 
of arms, and was roughly from 2^ to 3 ft. 
across, as shown in Fig. 1. As the rest of 
the pulley seemed to be in good condition, 
he had the carpenters get out some 3xl2-in. 
ash, and prepare four pieces to fit the inside 
of the pulley rim as at A, Fig. 2. These 
were placed on each side of the arms, and 
each pair well bolted together, clamping 
them firmly to the arms. Some pieces of 
4-in. ash were then sawed 36 in. long, and 
bolted to and across the pieces of 3x12, 
allowing the bolts to pass down betw^n the 
pieces, countersinking the heads and using 
nuts and washers underneath. B, Fig. 2, 
shows the pieces in place. In the meantime 
a small engine had been moved into a con¬ 
venient position for driving a section of this 
shaft, and the pulley and the cross slide 
from the shop planer had been rigged to hold 
the tool for turning, so it was a matter of 
a few minutes only to turn off the section 
of wood down to the else of the pulley. 



Then the nearest coupling was loosened, 
and the pulley and section of shaft removed 
to some convenient horses for balancing. 
It took 136 lb. of lead to do this, and as it 
was run in between the pieces of 3x12 ash, 
there was little fear of its getting loose. 

After erection, the main belt was replaced 
and the plant ran on the same as usual for 
over two months before it was removed to 
be replaced by the new pulley, and even then 
it seemed just as good as the day it was 
repaired. 


HOW TO FORGE A GOOD WRENCH 


The directions for forging this wrench, as 
given by a correspondent of the Blacksmith 
and Wheelwright, are as follows: First 
take a file or good buggy spring, according 
to the size of the wrench wanted, as in Fig. 
1. Forge this down 1 in. or 1^ in. from the 
end, as shown in Fig. 2. Then forge a T 
on each end and keep the comers round 
(Fig. 3). Then turn each T on the horn 
of the anvil and bring one end around a 
trifie farther than the other, as in Fig. 4. 
In finishing trim off the ends and square 
up to suit the nut (Fig. 5). In this way 



Forging • Wrench 


the grain of the steel is forged around each 
prong, thus making it a good, strong 
wrench. Never punch a hole and cut it 
as this will make the prongs cross-graiz 
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CEMENTINQ A WATCH CRYSTAL 


Anyone can cement a loose watch crystal 
in place and so avoid the necessity of going 
to the Jeweler’s with it. Remove the bezel 
from the case, place the crystal in position 
and melt enough sulphur flour to run in 
around the glass. Heat the bezel and crys¬ 
tal over an alcohol lamp until the sulphur 
runs down in the groove and around the 
glass, then let it cool. When cooled, remove 
all the sulphur that remains outside the 
groove. This makes a water and dust proof 
Joint and also holds the crystal flrmly.— 
Contributed by M. D. Schaefermeyer, Hay¬ 
den, Colo. 


THE RAIL-SPLITTER’S KIT 


A rail-splitter’s outflt, such as was used 
by Abraham Lincoln, is shown in the ac¬ 
companying illustration. The kit consists 
of several iron wood wedges (tough wood 
with a flne grain); a couple of iron wedges 
to start the splitting process, an ax and a 
“beetle.” The “beetle” (shown in the back¬ 
ground) is usually made by the rail-splitter 
himself, says Wood Craft, and is used for 
driving the wedges. 

In splitting rails, the ax is struck into 
the end of the log and the two iron wedges 



are then driven into the opening made. As 
the opening extends along the length of the 
log the wooden wedges are driven in until 
at last the log is in two parts. These large 
pieces are cut up into smaller ones in the 
^ way. 


HOW TO MAKE A RBVERSINQ 
RHEOSTAT 


A reversing rheostat for changing either 
the direction or speed of a motor by the op¬ 
eration of one handle can be made by fol¬ 
lowing the diagram shown in the sketch. 
A and B are copper contacts, A being insu- 



Reverslng Rheostat 


la ted from the handle and B connected to 
it. The resistance coils, C. give the neces¬ 
sary resistance for decreasing the speed. 

When the handle is in the center the 
motor will not move, but when moved to 
either side the motor will revolve, the di¬ 
rection of the revolution being changed by 
swinging the lever over to the opposite 
side.—Contributed by Donald Reeves, Oak 
Park, Ill. 


POWER FROM WINDMILLS 


W'hile windmills, as far as vre can deter¬ 
mine, have very rarely been used for com¬ 
pressing air, there is no reason, however, 
why they should not be adapted to this pur¬ 
pose. A windmill with a 12-ft blade is 
commonly rated at 2 hp., and one with a 
16-ft. blade is rated at 4 hp. If this power 
were utilized for compressing air, the re¬ 
sults obtained w'oiild be as follows: 

2 hp. will compress 9.6 cu. ft. of free air 
per min. to 100 lb. gauge. 

2 hp. will compress 11 cu. ft. of free air 
per min. to SO lb. gauge. 

4 hp. will compress 19 cu. ft. of free air 
per min. to 100 lb. gauge. 

4 hp. will compress 22 cu. ft of free air 
per min. to 80 lb. gauge. 

The above re.sults w'ere calculated on the 
assumption that 15 per cent be allowed for 
friction in the air compressor, but as stated 
by a correspondent of Browning’s Industrial 
Magazine, the allowance for an apparmtiu of 
this kind should probably be greater. 

It is not considered practicable to Vie 
wind power for the generation of 
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HOW TO MAKE A SUN DIAL 


Ab suil dials are coming into tiae again* It 
mlglit interest tbe readers of Shop Notes to 
know how they are made. In making a sun 
dial it Is very important that the angle of 
the screen or upright piece (see Fig. 1)* 
should he equal to the latitude of the place 



Fig. t—Sun Ol«J tor Latitude of Chicago 


Where the dial is to be used. A sun dial 
which will give the time accurately In one 
loeality, will therefore he Inaccurate when 
moved either north or south any consider¬ 
able distance. For Instance* the dial shown 
in Fig. It which Is designed for use In Chb 
cago* would he unsuttahle for New Orleans, 
but If moved etraight east or west Its time¬ 
keeping aualitiea would not be disturbed. 

The latitude of any place can be found by 
consulting suitable maps* The correct angle 
for Chicago is 41® 56' or practically 42®* and 
for New York it is 40® 43'* The object of 
making the angle of the screen equal to the 
latitude, is to have the edge of the screen 
parallel with the earth's axis, a condition 
absolutely essential In an accurate dial. It 
is therefore necessary that the dial* after 
hefng made, should be placed In an exactly 
horlsontal position and also that the screen 
sliould point directly north and south, the 
large end being placed toward the north. 
The screen should also be set ejmctly per- 
pendicular to the face of the dial. 

The material of the dial may be metal* 
well-seasoned wood, or any other suhmianee 
which will not warp or change its shape, and 
it can he made with a round or square base* 
as may be desired. In marking the divisions 
of the hours there are two general methods; 
one in which the divisions are determined 
by trial and the other In which they are 
calculated by mathematics and geometrical 
constructions. 

fn the former method the dial is placed 
in the sun in the correct position and the 
edge of the shadow marked at the end of 


each hour. It is necessary to take a reading 
each hour because the spaces are not all 
equal* as In a clock, but are shorter at noon 
and longer In the evening and morning, as 
shown In Fig. 2. While the consecutive hour 
spaces are not equal they are all symmetrical 
from the 12 o'clock mark in the center. 
Thus the space from 12 to 1 Is equal to the 
space from 11 to 12; 10—11 Is equal to 

1—2; 9—10 equals 2—3* etc* This rule 

may be applied in checking the results to 
see that they are accurate. 

The latter method, although more Ingen¬ 
ious* Is not practical, as the theoretical re¬ 
sults obtained by calculation are subject to 
sources of error such as refraction* It Is 
well knoiva that the sun is visible for some 
time after It has sat, this phenomenon being 
due to the bending of the rays as they pass 
obliquely through the atmosphere* and the 
theoretical division of the spaces on a dial 
will therefore be Inaccurate* 

The correct divisions of the hours being 



Fig. 2-*[Mat SpBC«fl tor Latitude of New York 


obtained, they may he either painted or 
scratched on the surface of the dial* which 
will then be complete. If desired* the half 
and quarter hour divisions may also be 
marked, although they may be readily cal¬ 
culated by the eye when not so inscribed. 


To soften putty on glass and framee of 
windows* paint It over with nitric or murb 
atlc acid. In an hour's iiiue It may be 
easily removed* 
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CUTTlNa A BELT AIR CUSHION IN BELT 


A driving belt 8 ft. long, for a lathe, was 
cut out of a piece of leather 6 in. square 
by a mechanic by the following method: 

The corners were cut off, leaving the 



leather circular. Then he cut around the 
circumference for about 1 In. to the re¬ 
quired wddth of the belt, and fixed a brad¬ 
awl in a bench, with a knife opposite, at a 
distance of the width (% in.) of what he 
wished the belt to be, and another bradawl 
to steady the cut through, as indicated in 
sketch, and placing the end of the belt 
which he had cut between knife and brad¬ 
awl, drew the w'hole belting between this 
space, the knife cutting the belt to an even 
width. 


GUARD FOR BELT 


To prevent a belt from swinging and 
.striking the frame of the generator, a cor¬ 
respondent of the Engineer’s Review at¬ 



tached a guard as shown in the illustration, 
'rhe guard is made from \.xl*o-in. iron; the 
rollers, A and B, are made of ‘H-in. pipe 
and are set with about IL* in. clearance on 
each side w’hen the belt is standing. 

-^ - 

For filling holes in castings, use a metal 
made of 9 parts lead, 2 parts antimony and 
1 - - -inuth. This metal expands in cool- 


In a plant where a 57-k. w. generator wu 
used as a motor to drive a line of shaft¬ 
ing, the paper pulley on the motor being 
16 in. by 12 in.; the pulley on the line shaft. 
72 in. by 12 in., making 190 r. p. m.; the 
belt of five-ply rubber of good quality and 
the distance between centers about 17 ft, 
a pounding occurred at a certain point at 
each revolution of the belt, increasing in 
force each time. It was not convenient to 
stop the motor, and though the belt was not 
loose, a tightener was applied as indicated 
in the sketch, in the hope of stopping the 
pounding, but without success. 

At noontime, when the motor was stopped, 
examination showed that the outer layers of 
canvas and rubber were detached for almost 
the entire length of the belt, while the 
edges still held together, and a cushion of 



air a foot long and in. thick had formed 
in the interior of the belt, causing the pound¬ 
ing. The belt was then perforated with a 
i/{!-in. belt punch throughout its entire 
length, the holes being located a foot apart 
and staggered. This did not stop the pound¬ 
ing immediately, but gradually diminished 
its force until only a click could be beard, 
says a correspondent of Power, and for 
many days after one could feel the air 
being forced out through the holes at one 
point. 

-- 

The heat of one pound of coal will con¬ 
vert from five to eight pounds of water into 
steam in ordinary locomotive practice. 


TO KEEP CONTENTS OP WOODEN 
PAILS FROM TASTING OF 
THE WOOD 


Water or anything else for '‘internal use” 
kept in a wooden pail is apt to taste of the 
wood. To prevent this, says the Practical 
Carpenter, fill the pail with boiling hot 
water and let stand until the water is cold; 
then empty the pail and wash the Inside 
with a solution of soda in lukewarm water, 
with a little lime added, after which aoeli 
the pail and rinse carefully. 
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SACKHOLDER FOR VEGETABLE 
PICKERS 


A sackholdtr whlck I Improviaed last 
year, when something of the kind seemed a 
neeesslty« Is shown in the accompanying 11* 
lustration, I raise many acres of winter 
vegetables and employ many pickers, and 


the paper in a small plaie< put a little 
water on It and set it wherever convenient. 
—Contributed by P. S. Cummings, 289 For* 
syth AVi, Detroit, Mich. 

--- 

DETAILS OF HOME-MADE SHOWER 
BATH 



Tripod So^khotder 

the bolder saves time and labor. When the 
sack is full, a pull on one leg of the tripod 
lets the whole weight of the sack on the 
ground, and it may then be easily unhooked 
from the filler. In large acreage, there 
should be one holder at each side of the 
patch.—Contributed by Chas. H. Sebree, 
Monrovia, Cat 

-» • ♦- 

HOW TO MAKE POISON FLY PAPER 


Take 1 lb. quasala chips, put them into 
214 qt water and let stand for 24 hours. 
Then pour off the liquid and boll it down 
to 1 qt. Now put the same chips used be* 
fore Into qt water and boll down to 1 
pt. Four ofif the liquid while warm aud put 
In 10 oz. dark brown sugar. When the 
sugar Is dlsiolved, mix the two liquids. 
When cool, soak pieces of blotting paper 
tu the liquid for a minute, then take them 
out and drain and dry them. The paper 
can be laid away for use at some future 
time, if desired. To use, place a piece of 


The home-made shower bath for factories 
described in Shop Notes for June, 1900, In¬ 
terested so many people and elicited so 
many inquiries that we publish the accom¬ 
panying sketch giving further details of Its 
construction. 

The bath conslstj of a cylindrical casing 
42 in. in diameter and 90 In, high, made of 
No. 22 galvanized iron. The casing is in¬ 
tended to rest in a -copper tray or bottom 



convenient Shower fioth 


wbicb Is connected with the sewer and pre¬ 
vents water from overflowing upon the 
fioor. I 

At the top of the casing is a shower head 
with hot and cold water connections, in the 
side of the casing is a door 22 la. x 72 h 
which opens out 
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CHEST FOR STOVE JOBBER’S KIT 


For carrying the stove jobber’s kit a small 
metal chest, such as illustrated, is most con¬ 
venient and suitable. The top part is for 
the tools, comprising one brace with chuck 
and drills, center and rivet punches, cold 



A Itandy Kit 


chisels, screwdriver, hammer, pliers, hand 
snips, files and a small trowel. 

The bottom, says a correspondent of the 
Metal AVorker, has spaces for fire clay and 
stove putty and compartments for wire, 
stove bolts and similar supplies. 


PORTABLE FORGE FOR THE SHOP 


The accompanying illustration shows a 
portable forge, which was designed and con¬ 
structed in one of the large railway shops, 
where it has proved to be very useful and 
convenient. 

Either coal or charcoal can be used for 
fuel, says the Railway Review, and by 


making slight alterations and adding a 
suitable tank, oil may be used. 

The top frame, a plan detail of which 
is shown in the illustration, should be 
made of %-in. sheet steel, but the hood may 
be made of lighter material. The device is 
intended for use in shops where compressed 
air is used, which can be supplied by means 
of nipples permitting a coupling direct to 
the compressed air connections. 


FASTENING STEEL TOOLS IN THEIR 
HANDLES 


When the steel tool comes out of its han¬ 
dle, fill the handle with powdered rosin and 
a little rottenstone, says the Practical Car¬ 
penter, then heat the tang of the tool red- 
hot and push it into the handle. When 
cold the tool will be held firmly in place. 


TO REMOVE DISCOLORATION FROM 
IRON AND STEEL 


When iron or steel has been colored blue 
by exposure to heat, try rubbing it lightly 
with a sponge or rag dipped in sulphuric, 
nitric or hydrochloric acid, until the discol¬ 
oration is removed. Then wash the metal, 
dry by rubbing, warm it and give a coat of 
oil so it will not rust. 


When boilers leak along a seam or about 
a flue, try putting a pint of cornmeal in the 
boiler. 



Portable Forge 
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SHOP NOTES 


UNDERCUT COMMUTATORS 

It has been found to be good practice to 
undercut the mica, to the depth of about 
1-82 In. between the commutator bars on all 
of the larger types of both direct and alter¬ 
nating current commutator type railway mo¬ 
tors. It Is claimed of commutators so 
treated that the heating from poor commu¬ 
tation, which in the untreated commutator 
is caused chiefly by unequal wearing of mica 



For Undcrciittliig Commutator Inaulation 


and copper, is reduced to a minimum, also 
that It Is not necessary to use as heavy a 
spring tension, which cuts down brush fric¬ 
tion and its consequent heating. It also re¬ 
duces the breakage and chipping of carbons 
by cutting out the hammer effect which is 
produced by running over a roughened sur¬ 
face with a 7- or 8-lb. spring tension. 

The method adopted by one of the largest 
manufacturers is clearly shown in the illus¬ 
tration, and needs but a few words of ex¬ 
planation. The armature which is to have 
its commutator under-cut is set up on a 
couple of horses, and the tool (see sketch) 
is started in the groove at the inside end of 
the commutator. 

The tool consists of a small air motor 
with an extended shaft and an outboard 
bearing. On the outer end of the shaft is 
placed a small circular saw, about 1-32 in. 
by % in. Two blocks of flber, cut to the 
arc of the commutator, are riveted to the 
outboard bearings, to act as guides, also as 
^uges to preyent the saw from cutting too 
daeolF 

MW 


After the mica is under-cut the commuta¬ 
tor is cleaned up and polished In a lathe; 
then the armature is subjected to a bar to 
bar resistance test. A current is applied to 
the winding on any two adjacent bars and 
the voltage read; comparative readings are 
then made on all of the bars around the 
commutator, 1-2, 2-3, 3-4, 4-5, etc. 

A good substitute for the air motor would 
be a heavy fly.wheel with a pedal arrange¬ 
ment and a flexible shaft, similar to a den¬ 
tist's drill, only larger.—Contributed by G. 
D. H. 

TO DRILL CAVITIES OF ANY DE¬ 
SIRED SHAPE 

This may be easily done by employing a 
steel Anger, A, shown in plan at B. The An¬ 
ger is made of tool steel, hardened, and is 
made concave along the edge, to flt the ra¬ 
dius of the drill. To make the cavity, flrst 
drill a hole the required depth and then 
move the work along and drill again, using 
the steel Anger to guide the drill and pre¬ 
vent springing or breaking it Continue in 
this way until the desired shape Is ob¬ 
tained. 

The manner of holding the Anger in posi¬ 
tion is not shown in the cut, as each prob¬ 
lem presents different conditions and re¬ 
quires individual treatment. In my work a 
cylindrical piece requires a cavity in one 
end, so I made a collar to flt the cylinder 
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and then fastened the finger to the collar 
with a cap screw. The finger was enlarged 
and slotted to receive the cap screw and 
thus allowed the necessary adjustment But 
the manner of fastening the finger. A, can 
be changed to suit the work, and if not ob¬ 
jectionable can be fastened to the work it¬ 
self.—Contributed by L. G. Warren, 14 Bar¬ 
nett St., New Haven, Conn. 

-»-♦ ♦- 

HOW TO MAKE AN ALCOHOL BLOW¬ 
TORCH 


A good alcohol blow-torch suitable for 
soldering and experimental work can be 
made from an old bicycle pump and a piece 
of rubber tubing. Cut the handle and piston 
off the small tube and pinch one end of the 
tube together with a vise or a pair of pliers. 
If not then airtight it should be soldered. 
Drill a 1-32-in. hole about % in. from the 



Home-Made Alcohol Blow-Torch 


end, or if you have no drill that small, use 
a brad and small hammer. 

Bend a piece of sheet brass to fit the 
cylinders snugly and solder the tube to it as 
shown. Then attach the rubber tubing to 
the lower end of the brass tube. Fill the 
cylinder with a piece of torch wick and 
pour alcohol in the top. Then light the 
wick and adjust the blast tube to give the 
desired form of flame. 

Solder a small piece of tin over the hole 
in the cap and use it as a cover for the 
torch when not in use. This prevents the 
alcohol evaporating.—Contributed by B. 
Washington, Bar Harbor, ICaine. 


PRUrr PICKING LADDERS 


An ordinary ladder is not suitable for 
fruit picking, as it cannot be placed near the 
edges of the tree where the fruit is most 
abundant. A step ladder is a little better, 
but is usually very unstable, as one leg is 



usually off the ground. The ladders shown 
in the accompanying illustration, from the 
Rural New-Yorker, are the kind generally 
used for fruit picking, although the single 
pole ladder at the left is considered dange^ 
ous by many. The middle one is perhaps 
the most preferable, as it has a wide base 
and wide steps. 


DEVICE FOR RURAL TELEPHONE 
INSPECTION 


Telephone linemen, who frequently have 
occasion to call the home office or one of the 
stations, will find the following device very 
useful and convenient This contrivance, 
which was designed by a correspondent of 
the American Telephone Journal, has been 
found to make the inspector's work more 
easily accomplished than if he carried climb¬ 
ers and put them on and climbed up a pole 
each time he wished to make a test 
The device consists simply of a triple 
jointed cane tube, which may be put together 



in the same way as a fish pole. It caitiis 
a wire or lamp cord through the cantaTp 
minating in a hook and fastened In a niH 
at the upper end. The wire at tto 1 




POPULAR MECHANICS 


677 


end may be terminated in suitable snaps for 
fastening to a telephone or test box. If it 
is used on a grounded line a ground rod and 
mallet may be carried, and still the work of 
connecting to a line and talking is easier 
than is possible for a person who has to hold 
tightly to a pole without cross arms. Of 
course, a double cane would be necessary for 
a metallic line. This device may be carried 
in a buggy or on a horse’s back, and as it 
weighs but a few ounces and can be put to> 
gather in a few seconds, it has gi^en very 
good results in actual service. 


TO REPAIR LEAKY VALVES 


When the brass seats of globe and angle 
valves become worn so that they leak badly 
the device here illustrated will be found 
useful. Remove the bonnet from the valve 
and clamp on the iron piece, A, which is 
made by cutting out a piece of sheet iron 
or steel as at B, and bending the three 
legs down and tapping to receive the three 
thumb screws. 

A bushing, C, will be required, and should 



Valve Orlnding Jig 


HOW TO MAKE A WATER WHEEL 


Make a wooden hub, A (see sketch), and 
bore to fit the shaft, B. Fasten a number of 
soup ladles to the hub, as shown, and con¬ 
nect with metal strips, C C.. These may be 
obtained from the handles of the ladles, if of 
sufficient length, and should be firmly 
soldered together. 

The outside casing may be constructed of 
wood or heavy galvanized iron and should 



be strong enough to support the bearings, 
D D. These may be made of pieces of pipe 
with fianges screwed on the ends, the pipes 
being then poured with babbitt, or they may 
be made from castings of a wood pattern 
made specially for the purpose. 

The nozzle may be constructed of heavy 
galvanized iron, well soldered together and 
fastened to the base, as shown. If the wheel 
is well balanced and the bearings carefully 
made a motor of this kind will run up to 
3,000 revolutions per minute.—Contributed 
by Lee R. Clarke, Bozeman, Mont. 


RENUMBERING SCALES 


have a hole Just large, enough to admit the 
valve stem. By making a number of bush¬ 
ings of different sizes the device may be 
used on different sized valves. 

To grind a valve, replace the bonnet with 
the Jig as shown and put a little emery dust 
and oil on the valve seat. Then turn the 
stem, first in one direction and then in the 
opposite direction, at the time applying 
vertical pressure to make the emery take 
hold. Valves ground in this way are Just 
as good as new and unless very badly worn 
or cut by the steam can be easily and 
quickly repaired.—Contributed by Scott H. 
Phillips, B^irmount, W. Va. 


The world's annual production of raw 
silk Is 61,000,000 lb., of which China pro- 
dnsis one-half and Japan one-fourtlL . 


A novel method of renumbering scale 
beams, which through continual use and ex¬ 
posure to smoke, dust or other substances, 
have become very indistinct, is described 
by a correspondent of the American Miller as 
follows: 

You can always have nice, visible white 
figures on your scales without employing an 




AVUUVitt A 


Plain Numberf on Scales 


expert painter to renumber them, simply by 
taking a piece of common white chalk and 
rubbing it over the numbers on the beam. 
You can make your one-half pound marks 
blue and the pound marks white by employ- 
ink chalk, of those colors. 
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AN UNIVERSAL WASHER 


All machinists know that when a nut is 
tapped out of true and then screwed up 
tight, the strain will all come on one side 
Df the threads. In the case of milling ma> 
chine arbors and other devices requiring 
great accuracy, the threaded portion is liable 



Washer for Inaccurate Nats 


to be damaged, either by being sprung, or by 
having the threads stripped. 

To prevent this happening, I devised the 
washer shown in the sketch, which is drawn 
greatly exaggerated, in order to make it 
plain. Each face of the washer is beveled 
off at two opposite edges, lea\ing a ridge 
across the middle, the ridges on each side 
being at right angles to each other, so that 
only one shows in the sketch. The hole in 
the washer being a little larger than the 
screw allows the washer to swing and thus 
take up the inaccuracy of the nut.—Con¬ 
tributed by Wni. Rosenblohm, ^97 Hancock 
St., Brooklyn, N. Y. 


CELLAR VENTILATION 


The accompanying sketch shows a system 
of cellar ventilation, which is described by 
a correspondent of the Rural New-Yorker as 
follows; 

Tn ImiMing tlio wllar wall, build in on each 
Hi<l<* a lino of or 3-iii. drain pijH*, emptying 



into the cellar Just abovB the floor, and into 
the open air just abo\'e the ground level. 
During the summer these can be left open, 
and the cool air of early morning will flow 
In, r.nd the cellar will be cool and pleasant 
all day. During the winter they can be 
closed except when It is desirable to venti¬ 
late or air the cellar, which can be done bet¬ 
ter and with less danger of frost by opening 
these ducts than It can be by opening win¬ 
dows. 

• -- 

REPAIRING WASHED OUT TRESTLE 


One of our readers. Geo. W. Crumb, of 
Bloomfield, Mo., formerly president of the 
Missouri Southwestern Railroad (now a 
part of the ’Frisco system), tells how, a few 
years ago, he had to repair a washed out 
trestle appMach to a river bridge on his 
small line, using 40-ft piling, a pendulum 
driver mounted on a fiat car and operated 
by a detached portable engine, drum and 
ordinary drop head. He says: I discovered 
that the piston head of the driver engine 
was so worn that it wasted a large part of 
the steam and power and that its boiler was 
unsafe. No machine shop was accessible. 
To obviate these difficulties, I disconnected 
the pile-driver engine from its boiler and 
connected It, by 50 ft., or more, of pipe to 
the boiler-head of the locomotive. To make 
it elastic and allow for the “slack” between 
the locomotive tender and the driver car. I 
put in a flexible Joint, over the coupling 
(draw-bond made with six “ells”), three 
short nipples and two pieces of pipe, 4-ft. 
long and a union, making, with the union, 
four Joints, the 4-ft pieces of pipe extend¬ 
ing upward and Joined at the top, thus 
allowing plenty of lost motion, or “slack.” 
Then I put a suitable sheave in a heavy 
strap .shackle, attached it to the top of the 
trip shackle for the hammer and passed the 
hammer hoisting rope down from the driver 
head under the special sheave and back to 
the gallows head, where It was made fast. 
This, of cour.se, doubled the pull of the 
pile-driver engine and made it ample for th% 
2,000-lb. hanimcr. The flexible Joint worked 
with very little leakage. The piling was 
delivered a thousand feet from the washout, 
at the side of the track, each stick being 
pulled in front of the leads by the driver 
engine and the hoisting line raised in the 
clear and the whole train was then run to 
the wasliout (1.000 ft.i, adjusted, the piling 
placed between the leads and driven from 
12 to 15 ft Within two days. In mldwintar. 
In a continuous snow and rain storm, wtfh 
six men. we drove four bents (16 ptaeti eC 
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piling)I put on caps, stringers and ties and 
ran the train acrasB the break, the piling 
being all driyen In a swollen at ream* Of 
course, large railroads are always prepared 
for such emergencies, 

-♦ * ♦— . — 

A SHORT-ORDER BEAM COMPASS 


A friend of mine, having need of a beam 
compass in a land where there was none* 



hit upon a scheme as illustrated by the 
sketch, writes a correspondent of Machinery, 
He dismantied the compass belonging to 
his drawing set and fastened the needle^ 
point end firmly to a stick about one-^half 
inch square* and of the desired length. This 
fastening was accomplished by first notching 
one side of the stick to admit the hinge of 
the compass leg, so it might lie squarely on 
top, and tying it with stout cord. The pen¬ 
cil leg was fastened by a thumb-tack through 
the eye, another on top to prevent "back¬ 
lash,** and some rubber bands. This part, by 
the way, was placed at the side and not on 
top of the beam. The radius was easily ad¬ 
justed by remoTrlng the two thumb-tacks and 
sliding the pencil leg to the right location. 
Once constructed, the compass worked as 
well as an expensive beam compass, 

LAYING OUT SEGMENTS 


When It is necessary to saw out a lot of 
segment pieces* such as are used over door 
and window frames, saya the Wood-Worker, 
proceed as follows: 

Suppose the segments are to be 4S in. long 
with a rise of 4 in,; Square one-half the 
length (24 in.), which gives 576; square the 
rise, w^hlch gives 16; add 576 and 16, ob- 



Laylfig Out 


talnlng 592; divide 592 by twice the rise 
(2X4:=S>, which gives 74 in,* the radius. 
TMs rule may be used in any case. 


WINDING LONG SPRINGS 


There are many methods of winding 
springs in a lathe, but in the following plan, 
which has been used successfully by a cor¬ 
respondent of the American Machinist, the 
length of the spring will be limited only by 
the length of the wire: 

The only thing to be made is a mandrel* 
Fig, 1, the length depending on the size of 
wire; for No. 20 B, & S. gage, 1% In. Is 
long enough. The diameter of the small 
part* 0* to be the same size as an ordinary 
mandrel for winding the same size spring* 
the angle to be about 45 degrees, the larger 
diameter, A, to be as large as possible with* 
out giving a permanent set to the spring* 
and its length to be three times the pitch of 
the spring. 

The end* B, is tapered so as to let the 
spring slide off easily. It will generally be 



found that each problem will require some 
"cut and try" on account of the variations 
of the temper in the material of which the 
wire is constructed. 

To wind the spring, place the mandrel in 
a lathe chuck. Select a thread chaser of 
about the pitch of the spring you are to 
wind* place it in the tool post in a position 
to bear evenly on the mandrel. Wind the 
small straight part of the mandrel full of 
wire by hand with the free end toward the 
point Push the spring thus made over the 
larger part ot 
Z or 4 tuma \%l\ rm 
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up the chaser so as to engage these tama 
and start the lathe (see Fig. 2). 

The pitch of the spring will be modified 
by the distance between the chaser teeth, 
the bevel of the mandrel and the angle of 
the bevel. The shorter the distance between 
the chaser and the bevel and the steeper 
the bevel, the closer the spring will be 
wound. 


A HOME-MADE QAS' GENERATOR 


A gas generator, suitable for use in a 
country residence, is described by a corre¬ 
spondent of the Model Engineer and Elec¬ 
trician as follows: The generator is de¬ 
signed for producing gas from gasoline by 
forcing air through a chamber containing 
the gasoline, thereby saturating the air with 



gasoline fumes and making a combustible 
gas. 

The gas made in this way is too rich to 
be an explosive mixture, i. e., the amount of 
air contained in it is insufficient to support 
combustion, but if the gasoline becomes 
nearly exhausted an explosive mixture is 
then formed and the flame from the burner 
is liable to strike back and ignite the mix¬ 
ture in the generator. As the amount of gas 
contained in the generator is very small,*the 
effect of such an explosion would probably 
be of little consequence, but it is well to 
take all precautions and keep the carburet¬ 
tor well filled with gasoline. 

The burners used with this device must 
be of tbe incandescent type. The ordinary 
fish-tail burners are useless; they would 
burn without shedding any light. With burn¬ 
ers with mantles the light produced is equal 
to electric light 

The generator may be described as fol¬ 


lows: A and B are two dost bias; B is 4 
in. larger In diameter than A. A is put open 
end downwards into the water in B. 
care being taken to get them water-tight 
and air-tight About 1 in. from bottom of 
B is a piece of tube, % in. diameter, with a 
bend as shown at C, and runs the same 
height as dust bin. A tap at D (this regu¬ 
lates the air from chamber to carburettor, 
and also gas from carburettor to burners). 
If it does not make enough gas, all that is 
required is to put a weight on top of A. The 
drawback of the apparatus is that when all 
the air is used the tank A has to be pulled 
up and the burners lit again. The tube F 
in the carburettor is perforated with holes. 
The carburettor is a biscuit tin with a few 
sponge cloths hanging down from wires 
soldered to the top of tin. It is then filled 
up with coke the size ot walnuts; this helps 
to soak up the gasoline. E is a plug for fill¬ 
ing and G is the supply to burners. 


ELECTRICALLY PRODUCED STEEL 


The enormous amount of energy that is 
now going to waste in the unused water 
power at Trallhatta, Sweden, will soon be 
converted into electrical energy, to be used 
in the production of steel in the large mill 
about to be constructed there. The plant 
will be operated under tbe KJelin patents, 
in which the ore is reduced in large electric 
furnaces. As the ore deposits are very ex¬ 
tensive and the available water power enor¬ 
mous, tbe steel will no doubt produced 
at a great profit. The first plant will be 
from 10.000 to 15,000 hp. and will turn out 
about 500.000 tons annually. 


VENT NECESSARY IN WATER MUF¬ 
FLER FOR TWO-CYCLE 
QAS ENGINE 


The water muffler described in Shop Notes 
for October will work all right with a 4-cycle 
engine, but if used in connection with a 
2-cycle engine it may happen that the partial 
vacuum produced in starting would draw 
water into the cylinder and cause trouble. 
To prevent this, drill a small hole In the 
pipe above the water level.—Ck)ntrlbuted by 
D. H. Reeves, 645 Iowa St.. Oak Park, Ill. 


At Portland. Oregon, recently. 25,000,(M)0 
ft. of lumber was loaded: 20,000,000 ft on 
vessels for foreign ports, and 6,000,00# ft 
for home ports. That city la anld to bo tbi 
greatest lumber port In the worid. 
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REMOVABLE ANCHOR BOLT FOR 
ENGINE FOUNDATION 


The anchor holts generally used for en¬ 
gine foundations cannot be removed and for 
that reason cannot be renewed when broken. 
The accompanying sketch shows a new 
form of anchor bolt which was used buc*> 



the boiler shell and is made just large 
enough to pass through the front manhole, 
says a correspondent of the Engineers' Re¬ 
view. 

A small boiler to assist in cleaning a 
large one will soon pay for itself in time 
when the large boiler comprises the plant. 
Fig. 2 shows such an auxiliary boiler for 
cleaning. The boiler should have the steam 
piped to the feed pump of the large boiler, 
and a feed line from the same piped to the 
small boiler. On cleaning day let the water 
out of the large boiler and open It up. 
Have about 40 to 60 lb. steam pressure in 
the small boiler and attach a hose to the 
discharge pipe of the feed pump, and pro¬ 
ceed to wash out the boiler. 

It can be seen that with an arrangement 
of this kind the engineer or fireman can 
wash a boiler out clean under a good 
pressure. 


cessfully by a correspondent of the Engi¬ 
neers’ Review. 

In this case a different method of putting 
in the anchor bolts was employed than 
usual. The bottom of the bolts were not 
secured firmly in the foundation, but 
spaces were provided for them, and they 
were put in place after the foundation was 
furnished. This method of placing anchor 
bolts is a good one, as it allows for re¬ 
moving them in case one becomes broken 
at any time after the engine gets to run¬ 
ning, without damaging the foundation. 

■ ■ - ♦ • ♦- 

HOW TO CLEAN A BOILER 


A very useful and efficient boiler cleaning 
hoe can be made as shown in Fig. 1. The 
bottom is made to conform to the curve of 



DISPOSING OF OIL ENGINE ODORS 


Offensive odors from oil engines can be 
disposed of by turning a portion of the 
jacket water into the exhaust line and con¬ 
ducting it into a cesspool, says a corre- 



Deftroys Offensivo Odors 


spondent of the Metal Worker. Make the 
cesspool about 8 ft. deep by 5 ft in diameter, 
of field stone, with a brick arch and a cast- 
iron rim and cover, as illustrated. Be¬ 
tween 2 and 3 ft. above the bottom of the 
cesspool take a 5-in. pipe out of the side 
and carry ft up a distance of 10 or 12 ft. 
♦ • ♦- 

To' avoid the treacherous back kick when 
starting the motor the automobilist should 
learn to crank with his left hand, which 
throws the hand and arm out of the path 
of the recoiling crank. 


P!.- 
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HOME-MADE REVOLVING STOOL 


The materials required for this handy 
revolving stool are: A piece of hard wood 
V/j in. thick and cut out in a circle for the 

top, B; a piece 
of hard wood 
1 Vj in. thick, 
octagonal i n 
shape, for a 
base, C, for 
the legs and 
flange; three 
legs, D, 17 in. 
long, sawed 
from an old 
rake handle; a 
piece of 1-in. 
pipe, E, 8% 
In. long with a 
1-in. thread on 
one end and 
a 6 % -i n . 
thread on the 
other end; 
two flanges, A, to flt the threads on the 
pipe; eight stove bolts, 2 in. long, to hold 
the flanges to the top and base, and three 
3-in. screws to hold the legs in the base. 

Countersink the holes for the heads of 
the stove bolts and the screws. AVhen all 
the parts are put together sandpaper the 
wood until smooth and apply a coat of var¬ 
nish. The stool will cost about 30 cents.— 
Contributed by Godfrey Aman, Dolgeville, 
New York. 


HOW TO MAKE A CLAMP HANDLE 
FOR A FILE 


In flling large work, such 
as elevator guides, connect¬ 
ing rods for large engines 
and other surfaces which 
are longer than the file, it 
is necessary to provide 
means for holding the file 
without lifting any portion 
of the file from the w’ork. 

Such a device is shown 
In the accompanying illus¬ 
tration, where the dimen¬ 
sions are given for a file 
1 rlr in. wide. A file is 
placed in the clamp and 
the nut tightened, and it is 
then ready to use.—Con¬ 
tributed by John Weldon, 
Columbia St, Brook- 
N. 7. 


WHY BRICKS ARB MADE SMALL 


How much easier it is to ciiticiie than 
to do better! We view the results of an¬ 
other’s life labor and seem to discern at 
once some chance of improvement which 
has evidently been overlooked by the ex¬ 
pert, who has given all his time and energy 
to the problem. 

A recent example of this tendency Is illus¬ 
trated in the proposed large site building 
brick. Instead of the ordinary standard siae 
brick, which is only 8 in. by 4 in. by in., 
a brick 3 ft. long, 8 in. wide, and 2^ in. 
thick has been suggested. It has been 
pointed out that bricks of this sise would 
require less labor in laying; would make 
stronger and better walls, and among other 
advantages, would be immune against earth¬ 
quakes. 

Brick manufacturers discovered many 
years ago that there are many advantages 
and disadvantages to be found in either 
large or small bricks, and after a careful 
study of all the conditions, decided to com¬ 
promise on a brick which should have as 
many advantages and as few disadvantages 
as possible. This investigation resulted in 
the adoption of the present standard sixe, 
which is 8 in. by 4 in. by 2% in. 

There are many reasons why the large 
brick mentioned above would not be prac¬ 
tical. In the first place it would be almost 
impossible to handle a “green" brick of that 
size, without bending and stretching it, and 
the proce.ss of burning would be more diffi¬ 
cult, and would invariably result in warp¬ 
ing and distortion. Bricks of that size 
would not conform to the standard size win¬ 
dow boxes, door frames, and other building 
material. 
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A HOME-MADE FOOT-POWER EMERY WHEEL 


The accompanying engraving shows a 
foot-power emery wheel stand which I made 
and am using in my shop for grinding small 
tools such as cold chisels and drill bits, 
says a correspondent of the American Black¬ 
smith. I used %-in. gas pipe for the legs 
and top pieces, and four %-in. elbows. The 
pipes were threaded and screwed into the 
elbows and the legs were then bent as 
shown in the engraving. I then used ^-in. 
pipe flattened at the ends and arranged 


angular shaped hole into which a piece of 
%-in. pipe 6 in. long is fltted. For the crank 
shaft I use a %-in. rod, and after drilling a 
^-in. hole through the hub of the wheel 
and shaft, fasten them together. Any prac¬ 
tical craftsman can make an emery wheel 
stand with little or no cost. An emery wheel 
suitable for this stand would be about 8 in. 
in diameter by ^ in. thick. If a suitable 
belt or fly-wheel can be secured from some 
discarded farm implement it will save the 



Emery Wheel Made of Pipes and Fittings 


them as leg braces, putting them together 
with %-in. bolts. The top of the frame is 
14 in. square from center to center of el¬ 
bows and is bolted on a 14 by 18 In. board 
for the table. The brackets which hold the 
shaft for the emery wheel are made of 1 by 
1%-in. iron and are bolted on top of the 
table. The shaft for the emery wheel is 
a piece of %-in. round stock with a 2 by ' 
1%-in. piece shrunk on and used as a pul¬ 
ley. A 2%-in. washer is also shrunk on this 
shaft as a wheel flange. This is turned up 
In a lathe. The small wheel shaft runs in 
two small boxings on the top of the brack¬ 
ets. The large wheel, or fly-wheel, is 26 in. 
In diameter with a rim 2 in. wide and % in. 
thick. The spokes are of %-in. rods and are 
arranged as shown in the engraving. They 
are six In number and each set of three are 
vdded In such a maimer as to leave a tri¬ 


trouble of making one. This is a very handy 
tool, and will often save time in starting up 
the engine or using the old grindstone. 

Although the height and size of this stand 
may be altered to suit various conditions, 
the following is about right: Height of 
stand, 88 in. Dimensions at top, 14 in. 
square; stock for legs to be %-in. gas pipe. 
Leg braces: %-in. gas pipe bolted with 
%-ln. bolts. Treadle is made of 1% by 2-in. 
stock bolted firmly together. The large 
wheel is 26 in. in diameter. 


The Government is to make a test of Chi¬ 
nese labor for digging the Panama canal. 
In the test 2,500 Chinese will be employed. 
The work is said to be too hard for the 
large number of Jamaicans now employed, 
and a sufficient number of Spaniards cannr' 
be secured immediately. 
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TO PUT A BELT ON A RUNNING 
PULLEY 


In many shops it is the practice to throw 
on the belts while the machinery is running 
rather than lose eight or ten minutes by 
shutting down. Where the belt comes on at 
the top of the pulley it can usually be 
thrown on from the floor by two men using 
stout poles having spurs in the end and a 



finger on the side, says a correspondent of 
the American Machinist. One man holds 
the belt up on the face of the pulley and 
the other catches the edge of the belt with 
the pole finger and pulls it on. Where the 
Ijelt runs on from the other side of the pul¬ 
ley, or in cases of very tight belts, the fol¬ 
lowing plan is better: 

Take a piece of common bale rope up on 
the ladder, slip it around the belt and bring 
the two ends even a.s in the sketch. Steady 
the belt with one hand while the man on the 
floor pushes it up onto the pulley w’ith one 
of the poles, then with the other hand pass 
the two ends of the rope twice around the 
shaft close to the hub of the pulley and in 
the direction of the rotation. Be careful 
and keep clear of set screws by keeping just 
a little tension on the rope. Step down a 
step or two on the ladder and grasping the 
ends of the rope in one hand, give the man 
on the floor a signal for a concerted effort, 
and with a pull the belt is on and the rope 
may be removed if it has not already re- 
inoved itself. Tnder no circumstances should 
.he rope be wrapped around the hand; be 
content to merely grasp it firmly. If it 
(atches on the side of the belt, you w'on’t 
have to be told to let go. Clean shafting 
and a cool head are required for the suc¬ 
cessful performance of this operation. 

When throwing on a belt, if the pulley or 
belt is wet, wipe both fairly dry before at¬ 
tempting to throw the belt. If the belt is 
of rubber, with the rubber partly worn off. 


get it back on the pallejB as soon as pos¬ 
sible. as if wet it will draw up several 
inches in a short time. 


STEADY FLAME VARIABLE BLAST 
APPARATUS 


In keeping a steady blast with foot bel¬ 
lows and a blowpipe the india-rubber dia¬ 
phragm generally used does not always 
give the best results, especially in main¬ 
taining a small flame. The apparatus il¬ 
lustrated is an excellent substitute and by 
its use the strength of the blast can be 
regulated with ease to suit a full jet of 
gas, says the Model Engineer, London, or 
the smallest flame required for flne work, 
and will not change, no matter how much 
work is expended on the bellows. 



To make the device, invert a long tin 
can, A, in a larger tin, B; through tha hMi* 
tom of B pass an upright pipib EL 
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make the Joint tight To the top of E 
solder a small tin, C, by its lid. To the 
bottom of C sweat a piece of sheet copper 
with a ^-In. hole in the middle of it. The 
edges of this hole should be knife-sharp. 
Make the ball-valve, D, a i/^-in. steel ball 
and seat it in the hole in the copper with 
a smart tap of the hammer. Sweat three 
brass wire guides into the copper and bend 
one of them over to keep the ball from 
being blown off its seating. Test the valve 
by filling the tin.with water and holding 
the ball down tight to its seating, to keep 
the water from running out. If the valve 
is tight, proceed by soldering tin C into its 
lid at the top of E. Solder four straps of 
sheet tin, F, onto A and fasten them to 
the top edge of the large tin, B, by four 
small bolts, G. 

In operation, water is poured into B, and 
' when the bellows are not worked, it par¬ 
tially fills A. 'As soon as air is blown in, 
it expels the water from A, and a steady 
blast is delivered to the blowpipe through 
the pipe H. This blast depends for its 
strength on the head of water, K, due to 
difference of water level in A and B, and 
this difference can be varied at will by 
pouring more or less water into B. 

The blast cannot be stronger than the 
pressure due to the head of water, K, as 
any superfiuous air pumped in only bubbles 
harmlessly out from under A and escapes. 

It is advisable to have the difference be¬ 
tween the tins A and B large enough, or 
the escaping air blows the water over the 
edge of B. A large square biscuit tin an¬ 
swers perfectly. The whole should be 
mounted on a camp stool, with a hole cut 
in the seat for the pipe E to pass through. 


WASHING PHOTOGRAPHIC NEGA¬ 
TIVES AND PRINTS 


The customary process of washing nega¬ 
tives and prints is tedious and consumes con¬ 
siderable time. A correspondent of the 
Photographic Times describes an easier 
method which he has used with excellent 
success. 

Fasten a small oil can nozzle (A, Fig. 1) 
to a long piece of rubber tubing, B. Fasten 
the other end of the tubing to the hydrant 
as in Fig. 2, or to the bottom of a small 
tank elevated above the table on which the 
washing is done. 

After the plates or prints are rinsed, turn 
on the water and spray them with the fine 
stream. Plates may be held in the hand 
or the rack, but prints should be placed on 


a pane of glass and turned frequently. All 
traces of hypo, which would cause the pic¬ 
tures to fade or turn yellow easily if al¬ 
lowed to remain, can be removed in this 




b=zz= 


' Rfrl 


Fine Spraying Nozzle 


way in from eight to twelve minutes. If 
the stream is too strong, however, it will 
cause blisters. 

When many are to be washed, have a tray 
of clean water in which to place the prints 
between times. After the treatment, soak 
them for a few minutes and dry. 


OUTLINE DRAWING MADE WITH 
HELP OP CAMERA 


The use of the camera as a drafting tool 
was described in Shop Notes for September, 
1906; the accompanying illustration is re¬ 
produced from an outline of a pattern actu¬ 



ally made by the process, and shows what 
accurate results may be obtained in this 
way at small cost. 


At a mild red heat, good steel can be 
drawn out under the hammer to a fine point; 
at a bright red heat, it will crumble under 
the hammer, and at a white heat it will fall 
to pieces. 
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PACINQ A LARGE CASTING BY Low brass Is more likely to firMratk tbaa 
HAND Is brass; the amount of it used is com- 

- IMiratiyely small, says American Machinist, 

The illustration shows how a large fur* confined to drawn or spun articles 

nace hopper for a blast furnace was faced which cannot be successfully made from 

by hand. In describing this operation, a high brass, 
correspondent of the Amer¬ 
ican Machinist says: 

The boring mill in our 
shop having only a 10-ft. 
swing, we had to rig up for 
the Job. We found a large 
pulley, which we keyed into 
the inside with wooden 
keys, C. A piece of shafting 
was then obtained and se¬ 
cured in the bore of the pul- 
ley. A collar, P, was put on FlnliMnc a CuOng by Hand 

this and an old bearing to 

which was attached the beam. We then se- A safe way of discovering a leak in a gas 

cured an old slide rest to the beam at E. pipc is suggested by a fireman. It is to use 

With two men to turn the beam and feed a small brush and ordinary lather. The 

the tool in by hand, the Job was done in escaping gas will blow bubbles, however 

about half a day. The hopper was in six small the leak may be, and will thus show 

sections bolted together, and as the surface tbe exact place, 

of A was very rough, we had to take several 
cuts. 

^ 9 ^ Zinc dust, when properly packed, is not 

liable to spontaneous combustion, as is gen- 
TRIANGLB FOR DRAWING SCREW ©rally believed, according to a (German sci- 

THREADS entist. Wetting of the material is without 

- danger, and ignition and explosion only 

Drawing screw threads is often rather occur in the presence of air. Many steam- 

difficult for the draftsman, but by the use ship owners refuse to transport zinc dust. 



of the triangle illustratod, the task can be made because of the idea that it is dangerous. 


much easier and the 
threads more uniform. 

This triangle is made of 
an ordinary 45-degree cel¬ 
luloid triangle, like that 
shown in Fig. 1. Make 
the lines A D' and B' C’ 
on the triangle, as shown 
in Fig. 2, scribing them 
with any sharp instru¬ 
ment and at an angle of 
about 4 degrees with the 



ORDINARY TRIANGLE 

FIQ. 1 



TRIRNOU wrm OEVICC FOI 
ORAWma tORfWTHREAOt 

Fian 



horizontal. With a sharp 
knife cut the celluloid 
away almost down to the 
lines, says Machinery, and 
finish off to the lines with 
a fine file, making smooth, 
straight edges. Either 
horizontal or vertical 
threads may be drawn 
without changing the po¬ 
sition of the triangle, and 
right or left-hand threads 
are drawn by amply turning 
it over. 
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THE OBJECT OP TRUSSES 


Readers of the articles on strength of ma¬ 
terials will understand that the span of a 
beam may be so large that a single beam 
could not be had of sufficient size to hold 
the load without bending too much, says the 
Practical Carpenter. 

Such a case is shown in Fig. 1, which can 
be remedied by supporting it with an up¬ 
right post or column in the middle, as 
shown in Fig. 2; this would practically make 
two short beams of the long beam and con¬ 



sequently greatly increase the strength of 
the long beam. 

In cases where a post would not be admis¬ 
sible in the center a support may be had by 
using two braces as shown in Fig. 3. Here 
the pressure instead of acting downward on 
a post acts downward in a diagonal direc¬ 
tion, transferring the pressure to the walls 
or other supports of the long beam. A little 
thought will show that these braces (used 
for the same purpose as the center post in 
Fig. 2) are subject to compression the same 
as the post. 

When the load on the long beam is 


concentrated at the center or evenly distrib¬ 
uted the pressure on each of the braces is 
the same. 

In many cases a clear opening is desired 
and no braces can be used underneath, but 
the same support can be had by placing the 
braces above the beam and suspending from 
them a rod holding up the center of the 
beam as shown in Fig. 4. 

It makes no difference if a weight is 
placed directly on top of a board or if a 
string is tied to the board and the weight 
suspended by the string, the pressure on the 
board is just the same. 

In Fig. 4, instead of being supported di¬ 
rectly on the braces, the beam is suspended 
from the braces by means of the rod; hence 
the pressure on the braces is just the same 
as in Fig. 3 (that is, with the slight 
addition of the weight of the rod itself). 

Fig. 4 shows the simplest form of a truss, 
but all trusses are on the same principle of 
transferring the load to the support. 

In the truss shown in Fig. 4 the load is 
placed on the beam, but when used for roofs 
the load is placed on the slanting braces or 
rafters, as they are called. 

Where the span is comparatively short, 
the beam may be trussed as shown in Fig. 5. 
Here two iron rods % or 1 in. in diameter 
are placed on the beam as shown—one on 
each side. A piece of flat bar-iron, about 3 
in. wide and V* in. in thickness, with ends 
turned over about % in., forms the middle 
support for the beam. When the nuts are 
tightened the tendency will be for- the 
middle of the beam to go upward, thus 
counteracting the downward bending. 


ALARM FOR STEAM GAUGE 


This is a handy device for flremen, as it 
will sound an alarm when the pressure be¬ 
comes either too high or too low, thus ob¬ 
viating the necessity of constantly watching 
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the gauge. An ordinary door bell out¬ 
fit will supply nearly all the parts necessary 
for constructing this alarm, except that a 
switch, S, should be substituted for the ordi¬ 
nary push button. 

The contacts, A and B, are placed at the 
two extremes of the permitted pressure vari¬ 
ation and are connected to the bell circuit 
as shown. The switch, S, is closed nor¬ 
mally, but when the alarm is sounded it 
may be opened until the required pressure 
is obtained.—Contributed by Robert Glaubke, 
Malott Park, Ind. 


A HOME-MADE BAND-SAW 


A good, practical band-saw, as made by a 
correspondent of The Blacksmith and Wheel¬ 
wright, is shown in the illustration. The 
frame is made mostly of wood and braced 
with iron and the wheels are from an old 
bicycle. The tires are 114-In. solid rubber. 

The top wheel is fixed on a shaft having 



Home-Made Band-Saw 


a tight and loose pulley, while the bottom 
wheel is fastened in an iron fork, which can 
be raised and lowered by the screw and 
hand wheel. 


Cordite used in the cartridges was found 
to be the cause of the bursting of several 
rlfies during target practice of the Canadian 
militia. 


HOW TO MAKE A DRILL 


A serviceable drill can be made of old 
lumber and-pipe at very little cost The 
parts used In Its construction are as fol¬ 
lows: A, piece of lumber (2 by 8 In.); B 
and C, pieces of wood set into A; D, Iron 
rod to strengthen frame; E E, wooden 
brackets supporting B and C; I, set nut set 
into B; F, piece of old pipe or iron 



threaded to set gauge nut; G, old brace or 
made of pipe fittings, with a set screw, K. 
to hold the drill; H, table to which the 
work is fastened.—Contributed by F. B. 
Ewing, Santa Clara, Cal. 


TO SANDPAPER A CORE BOX 


In the accompanying sketch, A is the core 
box, B a cylindrical piece of wood, turned 
a little smaller than the diameter of the re¬ 
quired core, and C 
is a piece of sand¬ 
paper glued on B. 
The wooden cylin¬ 
der, B, is fastened in 
the lathe and re¬ 
volved at high speed, 
the core box being 
then brought up 
against it, as shown. 
If there are any shoulders in the core box 
the cylinder should be shaped acoordiarif 
and a separate piece of sandpaper iri 
to each section.—Contributed by D 
Reeves, 6458 Iowa St, Oak Perk, DL 
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All the artlclci ap- 
pcmrlitf In thli de* 
parltnentare reprint¬ 
ed In book form at 
the end of each year. 


SHOP NOTES 


C 0 n t r I butionfl to 
thla department are 
Invited. If yon have 
worked out a good 
idea or know of onti 
please send it In. 


OLD DRILLS USEFUL 


The Bhanka of broken or worn-out drills 
may be easily restored to usefulness by 

grinding down 
the end, as 
shown In the 
sketch. The 
drills thus 
formed are 
very useful for 
drilling brass, white metal or other soft 
material,—Contributed by W. J. S., Ema* 
worth. Pa. 

-> ♦ _ 

TO FROST WINDOWS 


Make a strong solution of epsom salts Jn 
hot water and while hot wash it over the 
glass with a brush. When cool the salts 
will be deposited on the window In crystal¬ 
line form, beautifully frosting the window. 

Be careful to entirely cover the window 
with the liquid and do not let It run or the 
pattern will be spoiled. 


ELECTRICALLY OPERATED PLATE 
BOX 


Owing to the great number of undeveloped 
plates and films which were being spoiled 
ty the careless opening of the plate box, 
the following device was constructed and la 
now' in successful operation. 



Re. I—Plate Bax fvf Dark Booia 


The plate box (Fig. 1) was provided with 
a home-made latch operated by an electro¬ 
magnet. When the photographer deBires to 
open the box he presses a push button 
within easy reach of the box, which com¬ 



pletes the circuit and energises the magnet, 
thus allowing the lid to be raised. If. 
however, the window or either of the two 
doors should be open the current w'ould not 
be complete and the box could not be 
opened. 

This is accomplished by using ordinary 
burglar alarm contacts In both doors and 
wdndow and connecting in series as shown 
in the wdring diagram (Fig. 2L It will be 
seen that the opening of either door or 
w'indow will open the circuit and prevent 
operating the magnet by the push button.— 
Contributed by Wm. F. Gfoose, Photog¬ 
rapher, Oconomowoc, WIs. 

——♦ » ♦ ■—- 

IMPROVED SOLDERINO FURNACE 


Any one who has bad any experience with 
this style of soldering furnace will at once 
see the advantage of 
using a bicycle foot 
pump (attached as 
show'n) over the old 
rubber bulb with Its 
stow, weak action, 
leaky valve, and 
short - lived rubber 
tube, 

A bicycle valve 
may be soldered on the air valve and the 
hose connection screived into that, or the 
bicycle connection may be removed and the 
hose simply slipped over tube on tank plug. 
—Contributed by Ora S. Harmas. Fenal- 
more. Wls. 
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DEVICE FOR REMOVING REAPER 
KNIVES 


The accompanying illustration, reproduced 
from the Implement and Machinery Review, 
shows a device designed to quickly remove 
worn or damaged sections from reaper and 
mower knives. 

It is a special appliance of much utility, 



Removing BIndes from Sickle Barf 


one of its chief recommendations being that 
by using this tool it is impossible to bend 
or injure the knife-back. By placing the 
knife-bar in the block any man or lad 
should be able readily, by means of the 
hand tool and a hammer, to remove twenty 
sections in five minutes. The tool should 
be held with the shoulder resting on the 
top of the section over the rivet, so that 
it may not slip between the section and the 
block. The simplicity of the tool should 
commend itself, for there are no screw’s, 
bolts, or springs, and it does not require 
any adjustment. A blow wdth a hammer, 
and the rivet is cut through. Its univer¬ 
sality is another good point about this new 
tool, for it is by no means restricted in its 
sphere of action, since it will remove any 
section from either a light or heavy binder 
or mow’cr. 


DEVICE FOR REGULATING BACK 
PRESSURE 


A clattering valve on the valve seat as 
the engine cut off and exhausted caused a 
correspondent of the Engineer's Review 
great annoyance; also there was difficulty 
in regulating the pressure to send the right 
amount of steam through the factory at the 


best operating pressure. He remedied the 
matter as follows: 

A long lever was arranged on the valve 
stem and to one end a cord and spring, S, 
were attached; a hollow piece of round 
brass tubing 2 ft long was soldered to the 
lower end of the spring. This tubing 
passed through a clamp as shown, which 
was made of a piece of brass, cast square 
and drilled out with a hole somewhat larger 
than the brass rod. A thumb screw was 
put in on one side, and to the end of the 
screw a piece of brass was fitted and filled 
out concave to fit the rod. The ends were 
turned over at the top and bottom of the 
body of the clamp to prevent it from falling 
out The concave piece was for the purpose 
of protecting the rod from the end of the 
thumb screw. A cord, C, was attached to 
the other end of the lever on the valve 
stem, also, for the purpose of fastening the 
valve open when the exhaust steam was not 
wanted for heating purposes. 



When steam is wanted for the shop the 
rod R is pulled down until the desired 
back pressure is obtained, and then clamped 
in place. This prevents the valve disk 
from clattering on the seat and the spring 
prevents unsteady jerking of the cord. Cord 
C is left free. 


DRAUGHTSMAN’S CENTER 


A brass thumb-tack with a centerpunch 
hole in the center of the top will prove 
valuable when the center of several con¬ 
centric circles becomes so worn and en¬ 
larged that future work will be inaccurate. 

The thumb-tack may then be placed in 
the worn center and the compass used tmi 
the hole in the top.—Contributed bgr 
Weldon, Brooklyn, N. Y. 
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MAKING AND COOLING A 105-TON 
CASTING 


HOMB-MADE RIG FOR TRUING 
COMMUTATORS 


The pattern for a big casting recently 
poured at Milwaukee was 32 ft. long, 11 ft. 
wide and 10 ft high, and ten patternmakers 
were kept busy four months in making it. 
The casting was an engine bed, weighing, 
when completed, 105 tons. It was poured 
from nine ladles, 108 tons of metal going 
Into the rough casting. Fifteen days were 
allowed for cooling, but at the end of 20 
days the heat given off could be felt at a 
distance of several feet. 


POUNDING IN ENGINE 


A sharp metallic pounding in a four 
cylinder engine was found to be due to 
accumulated carbon in the combustion 
chamber causing preignition and loosening 
of the spark-timing mechanism, says a 
correspondent of the Motor Age. 

Ignition was by contact spark, and the 
spark timing was changed by shifting the 
inlet valve and ignition camshaft—which 
performed both functions—along its axis. 
The arrangement is shown roughly in the 
sketch, in which A is the camshaft, B one 
of the ignition cams and C the hub of the 
two-to-one gear.- This gear was keyed on a 
bronze sleeve, D, which turned in a bearing 
and in which the shaft slid lengthwise. A 
feather, E, established the connection be- 



Arrangement for Ignition 


tween A and D. On taking things apart it 
was found that the feather was exceedingly 
loose in both A and D, and it was inferred 
that the springs of the inlet valves exerted 
80 much force on A as to cause it to Jump 
rotatively back and forth when the valves 
opened and closed. A tight feather, which 
was let deeply into A, cured part of the 
trouble, and scraping the carbon from the 
combustion chambers cured the rest of it. 


An easily made device for truing com¬ 
mutators And one strongly recommended by 
a correspondent of Power is shown in the 
accompanying Illustration. 

This device was used to true up the 
rectifying commutator on a large alternator, 



For Tniing CommatAtort 


the hole in the brush-holder yoke being 
used to line up by. The device was clamped 
in position by inserting the rod A in the 
brush stud hole, and then bracing the cor¬ 
ners C C C C of the frame to foundation, 
brush yoke and bearing bolts, respectively, 
with %x2-in. wrought iron, to insure rigid¬ 
ity. The toolpost guide bars, G G, were 
made of ^-in. key steel, turned and threaded 
at each end for the four nuts shown. The 
toolpost was made of l^x3-in. Swedish iron 
planed smooth, and with two true, square 
holes to receive the guides, G G, and work 
free without lost motion. The tool was of 
lathe-tool material and attached by inserting 
in a slot on top of the post and tightening 
the set-screw, S. The frame, P F F, was 
made of ^x3-in. wrought iron planed smooth 
and true. The guides were turned down at 
A and B to take the two collars, which fitted 
holes in brush-holder yokes of two sizes of 
dynamos, the whole device being made re¬ 
versible. The tool was fed by the long 
screw, turned by the hand-wheel, W. 


It is estimated that London sends up into 
the air 1,000 tons of soot each year. The 
natives claim that fully a million tons come 
down. 
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MACHINE FOR TESTING HARDNESS 


One of the most important properties of 
cast iron is its hardness. An iron which is 
too hard is brittle, weak and more difficult 
to finish and the results are inferior to 
those obtained when soft iron is used. 

In order to determine the degree of hard¬ 
ness various machines have been designed. 



Hardness Tester 


some of which depend on the impact of a 
sharp-pointed oi)joct or the effects of 
scratching, and others on the effects of an 
ordinary twist drill. In the last named ma¬ 
chines a given size drill with a constant 
pressure applied will make a hole of a given 
depth in a certain number of revolutions, 
the number of revolutions determining the 
hardness of the iron or other material that 
is being tested. 

The machine which is herewith illus¬ 
trated, by courtesy of the American Ma¬ 
chinist. is one which was recently invented 
by a Swedish engineer, and is regarded by 
leading technicians as the most reliable ma¬ 
chine of its kind that has ever been devised. 
In this machine the degree of hardness of 
any substance is measured by the amount 
of indentation caused by the pressure of a 
hardened steel ball on the sample to be 
tested. The pressure is obtained by means 
of a small hydraulic press, operated by a 
hand pump, and connected to a gauge which 


indicates the amount of pressure that Is 
being applied. 

> A small auxiliary cylinder A, supports a 
beam on which are suspended a number 
of weights. These weights are changed to 
suit the material to be tested, and when 
the pressure passes a certain point they 
are raised, thus preventing any excess over 
the desired amount. 

When a sample is to be tested it is placed 
on the end of the screw S, and the wheel R 
is then turned until the sample is brought 
against the steel ball K. The necessary 
pressure is then produced by working the 
pump, after which the sample is removed 
and placed under the microscope M, which 
has a lens engraved with a scale which is 
always visible, and thus allows measuring 
the exact size of the indentation. In order 
to get the most accurate results the surface 
of the sample should be polished. After ob¬ 
taining the exact size of the indentation 
produced by a given pressure the hardness 
can be obtained from a table which gives 
the value in standard degrees. 


HOW TO MAKE A SELF-HEATING 
SOLDERING IRON 


A good self-heating soldering iron, having 
nearly all the advantages of an electric * 
soldering iron, can be easily made by using 
the devices shown in the accompanying 
sketch. A is the copper head of an ordinary 
soldering iron, and is drilled with ^-in. 
holes on the sides as shown. It is also 
drilled to receive the U-in. pipe, B, which is 
screwed into the air mixer. The stop cock. 
C, can be omitted if desired, but is very 
handy when the gas fixture is high and not 
easily reached. A %-in. pipe, D, is pushed 
through an old file handle drilled for the 



purpose, and connects with the hose as 
shown. The air mixer can be taken from 
an old Wellsbach light. 

When the gas is turned on and lighted and 
the air mixer properly regulated, a blue 
flame surrounds the copper and keeps It at 
just the right temperature.—Gontrlhufead hy 
Edw. J. Snyder, Buffalo, N. T. 
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ACETYLENE TESTER FOR EOaS 


An acetylene lantern has been discovered 
by a poultry dealer to be Ideal for egg* 



Testlni^ 


teaUng purposes* The lantern, which gives 
a clear white flame of great brilliancy, was 
, first used on an Incubator full of eggs by 
a correspondent of the Poultry Journal as 
an experiment. A piece of black enainel 
cloth with a hole !n it was fitted over the 
lens and the eggs In turn held before the 
lens in the manner illustrated* The Intense 
white tlglit rendered the eggs nearly trans* 
parent, so that at the end of the third day 
of incubation the fertile ones were easily 
detected^ the minute blood vessels showing 
diatinctly* 


CLARIFYING RAIN WATER 


MYSTERY DEVICE FOR SHOW 
WINDOW 


Mechanical devices have always proved 
attractive when used in show' windows and 
usually increase the amount of sales suf* 
ficlently to pay for the cost of making in 
a very short time* One of these devices, 
which was recently described in the Key¬ 
stone, consists of a wooden box with a piece 
of glass in the upper half of the front and 
a fan motor on the inside. Numerous bits 
of tissue paper are kept in motion by the 
fan. thus giving the appearance shown In 
Fig. 1* It will be necessary to place the 
device back in the window far enough to 



Tti« JHyrtery Solved 


hide the fan and keep the angle of vision 
above the dotted line shown In Fig. 2* An 
enclosed, dust-proof motor is the best for 
this purpose, but any ordinary motor can 
be used by encasing it in a frame of wire 
netting* 


Many people catch their rain water in 
barrels placed under the eaves spout In a 
long dry spell the roof will become dirty, 
and the first rain will fill the barrel with 
dirty w'ater. If the rain is long continued 
It may clear Itself, but wdll not if the 
shower Is of abort duration. In the latter 
case the barrel will be filled with dirty 
water. 

To clear the water quickly extend the 
spout within an Inch or tw'o of the bottom 
of the barrel. The Incoming water will stir u p 
the water In the barrel, so that It will clear 
itself in one-eighth of the time ordinarily 
required. This also applies to cisterns, but 
the smaller the cistern the quicker the 
clarifying process*—Contributed by T, L. 
Reed, La Porte City* Iowa. 


To make the elevator pump run smoothly, 
dtasolve a package or two of good washing 
pow'der In the water contained In the open 
tank of the elevator eyetem* 


SAW SETTING TOOLS 


These tools wdll be found very convenient 
for use in spring-setting small rip saws, and 
can be easily made, says the Wood-Worker. 
The gauge (Fig, 1) can be made out of a 
broken scroU saw blade, one of the beveled 



For Setting Siiwt 


back kind of, say, 15*gaage thickness* Mine 
is filed away l‘32*In* for set of saw. The 
set (Fig. 2) can be made from a large 
worn-out fiat file. Cut two alota. for thin¬ 
nest and thickest saws. 
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REFITTING CONNECTING ROD 


About the worst form of connecting rod 
to refit after it has worn ont of round la 
that with the binged cap shown in the 



sketch, says Motor Age. The reason for this 
is easily understood by reference to the 
dotted lines, which show, slightly exagger¬ 
ated, the wear which may take place in the 
brass. A, and the corresponding movement 
required of the cap to take it up. It is 
evident that whatever wear A has sustained 
double its extent must be filed off from the 
upper portion of B of the cap to produce a 
fit on the crankpin, and. moreover, the sur¬ 
face, C, must be filed slightly tapering 
instead of parallel. It is next to impossible, 
always undesirable, to attempt to refit a 
crankpin bearing by putting a liner between 
the brass, A, and its seating. The reason 
lies in the fact that the pressure per square 
inch on these bearings is so great that it 


is impossible for a brass so treated to stay 
around after it has been run. Paper is the 
only lining that can be used, and the paper 
will crush more or lees under the pressure 
and allow the bearing to squeexe ont of 
shape. For this reason the only way a 
crankpin bearing can be refitted without 
replacing the worn brass is to close in the 
cap to make the bearing round, and then to 
scrape the brass as true as possible. This 
is a short operation after the parts are 
removed, and requires little skill. 

■ — -» ♦ ♦- 

CENTERING LARGE ARCHES 


The accompanying illustration shows the 
centering of a segmental arch of 50-ft. span, 
which was designed by a correspondent of 
the Engineering News. 

Owing to the stream becoming rather wild 
at times, it was desirable to place as little 
obstruction as possible in the bed of the 
stream. A truss was considered with sup¬ 
ports at each abutment only, but as the cost 
was excessive, and there were doubts as to 
its rigidity (the angle of main supports 
being so fiat, due to rise of arch), and not 
caring to use iron rods, it was discarded in 
favor of the plan herewith. The centering 
shown is well bolted, so that it can be 
moved, the section used being on^third of 
the w’hole length of arch. 

Possibly some of the readers have had 
occasion to solve a similar problem lately 
for segmental arches of 50-ft. span or over, 
in which case it would be interesting to 
learn something of the design and what the 



Cmtartaf fcr an Arch of ao-Fl. Spaa 
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results were, as some of the stresses in 
centering for arches are so indefinite it is 
difficult to proportion the whole economic¬ 
ally. 


TO DRILL SMALL HOLES IN GLASS 


The following method of drilling holes in 
eyeglasses, which can also be used for drill¬ 
ing other glass articles, is described by a 
correspondent of the Optical Journal as 
follows: 



Take an old three-cornered file and grind 
it to a point, being careful not to draw the 
temper, and make the point sharp as can be 
with a moderately long taper. Now break 
off the point by pressing the file with one 
of the fiat sides against a piece of steel or 
your vise. This will leave the end slightly 
rough, with three cutting corners. Now slip 
a strap over the lens where you want to 
drill the hole and insert the point of the 
file through the large hole in the strap and 
rotate the file, using a moderate pressure. 
When about half way through the lens 
reverse and drill from the other side, as 
the lens is apt to chip or break if you drill 
all the way from one side. 

Moisten the drill with benzine to which a 
small quantity of oil has been added, or 
turpentine. If worst comes to worst, and 
neither benzine nor turpentine is handy, 
moisten the tip of the drill liberally 1)y wet¬ 
ting it on the tongue. 

To enlarge the hole use a reamer or a 
small round file moistened as above. If you 
use the file turn it backward. Drills may 
be made in other shapes, as grinding the 
end of a broken round file to an edge like a 
chisel or like an ordinary drill. If made 
diistf edge be sure that the comers are 


sharp. When the three-cornered drill gets 
dull grind a new point and break off as 
before. 

-» ♦ ♦- 

HOME-MADE DRAFT GAUGE 


Screw two pieces of 1-in. pipe about 8 in. 
long into a 1-in. return bend, and put a 
reducer on the top end of each pipe, reduc¬ 
ing it to % in. Remove the plunger 
from a small bicycle pump and solder a 
piece of copper on the top of the pump, 
making it airtight. This is to be used for 
a fioat, as it drops down in one of the 1-in. 
pipes nicely. 

Remove the pressure spring from a small 
steam gauge and attach the gauge to one 
end of the pipe as shown in the illustration. 
Solder a fine stiff brass wire to the center 
of the fioat, letting the wire extend up 



through the reducer to which the gauge is 
screwed and connect the upper end of the 
wire to the bottom comer of the triangular 
ratchet of the gauge. Fill the U-tube with 
machine oil until the float raises enough to 
turn the hand back to zero, says the 
Engineer’s Review. 

Screw a piece of %-in. pipe in the other 
reducer and run to the side of the smoke- 
box. As the draft tends to create a vacuum, 
the oil in the %-in. pipe raises on the side 
connected to the smoke fine, and lowers on 
the gauge side. This causes the fioat to 
drop, thus pulling down on the ratchet, and 
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turns the hand upward. Oil is a good liquid 
to use, as it neither freezes nor evaporates. 


HYDRAULIC STUFFING BOX 


A short time ago 1 was called upon to 
operate a centrifugal pumping plant, says 
a correspondent of Power. The equipment 
consisted of a 10x30 Corliss engine and a 
10-in. pump with boilers and accessories, 
which outfit was to throw 4,500 gal. per 
minute to a height of 50 ft., 12 ft. of which 
was suction lift. 

Trouble commenced upon the first day. 
The pump was speeded so high that the 
stuffing-box could not be kept tight and 
cool at the same time. The speed could not 
be reduced, and the packing burnt out 
repeatedly. Water and oil applied in the 
ordinary manner failed to overcome the 
trouble. 



After several days of heart-breaking delay 
1 had the gland taken off and a false bottom 
inserted on the air side of the packing, 
leaving a chamber about three-eighths of an 
inch deep. This chamber was tapped for a 
quarter inch pipe, a valve was put on at the 
gland, and the pipe connected into the main 
discharge of the pump. This practically 
made a water-packed pump; the packing 
was left loose and the pump forced to take 
water instead of air. We had no more 
trouble with the gland and the packing 
lasted almost indefinitely. 

I hope that this may be of value to some 
other victim, as I know of nothing so con¬ 
trary as a centrifugal pump that is taking 
air. The accompanying sketch is self- 
explanatory. 

- ♦ -♦- 

An unloading coal record was recently 
made at Escanaba, Mich., when 4,200 tons 
of hard coal was taken out of the steamer 
** in 10 hours, with two hoists. 


FRICTION PIPE WRENCH 


A simple friction wrench for manipulating 
polished brass and nickel plated pipe Is 
shown in the accompanying sketch> and is 
constructed of the handle, A, a piece of oak 
wood 1 in. thick, 3 in. wide, 14 in. long, 
with end of same rounded as shown at B; 
a piece of canvas. C, so folded as to make 
three thicknesses and the same width as 



handle and about 18 in. long, so that it will 
encircle all ordinary work. It is fastened 
about 3 in. from end of handle by means of 
two brass plates 3 in. squara and five 
countersunk bolts as shown. 

To use the wrench pass the canvas around 
the pipe or other cylindrical object and 
tuck the folded end between the canvas and 
wood, as shown in the sketch. Then, when 
the handle is pulled down, the canvas will 
tighten around the pipe and under all ordi¬ 
nary conditions produce sufficient friciion 
to turn it. 

The use of this wrench will not mar the 
surface of the work, nor bend the pipe, 
because the compression is distributed 
evenly over nearly the entire circumfer¬ 
ence.—Contributed by John Weldon, 433 
Columbia St.. Brooklyn. N. Y. 


STEAM SOFTENS CLINKERS 


Clinkers In the ashpit can be softened 
and the grates preserved by the introduc¬ 
tion of steam, either alive or exhaust, 
says the National Engineer. Also, the fire, 
it is claimed, will burn with a longer flame 
than where dry air is used. 


USING A NEW FILE ON BABBITT 


When using a new file, on babbitt or 
aluminum, rub it with a piece of chalk or 
soapstone. This fills the teeth of the file so 
the chips cannot stick in them eat 
scores in the work.—Contributed lug Wi^ 
Ed. Jackson, Thirytown, N. Y. 
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LAMPLIGHT PHOTOGRAPHY 


When two or three lamps carefully placed 
in the right positions are used, splendid 
negatives can be made by lamplight, says a 
correspondent of the Photographic Times. 

Two 20^p. oil lamps placed In front and 
to each side of the sitter at a distance of 
about 4 ft will give excellent results. The 
exposure should be from two to four 
minutes, according to the plates and lens. 


CIRCULATING DEVICE FOR GAS 
ENGINE 


Very often a gas engine, having no pump, 
will become over-heated after running for a 
few minutes, especially If the tank Is not 
very large or is made of wood. The reason 
Is, that as soon as the water gets warm it 
does not circulate as fast or cool the engine 
as well as when it is cold. 

The simple device here illustrated, which 
consists of ordinary pipe and fittings, will 
effectually cool the engine without the use 
of a pump and without reducing its power. 

A small pipe, A, connects the exhaust pipe 
with the water outlet, B, at a point above 
the check valve, C. At each explosion of the 
engine there will be a discharge into the 
water pipe, thereby forcing the water into 
the tank, where the consumed gas separates 
and escapes through the pipe, D.—Con¬ 
tributed by E. H. Klipstein, 116 Prospect 
St., East Orange, N. J. 



LUBRICATE LAG BOLTS 


Put a bit of tallow into the hole bored for 
a lag bolt and it will go easier. The bolt 
squeezes the tallow ahead of it and greases 
the hole as It advances.—Contributed by 
Wm. Ed. Jackson, Tarrytown, N. Y. 

-» ♦ ♦- 

HOW TO MAKE A BUFFER AND 
GRINDER 


The materials necessary for making this 
machine are a pipe fiange. A; a bushing, B; 
five %-in. nipples, C; three %-ln. tees, D; 



two %-in. ells, E; two collars, F.; two 
washers, G; a number of cloth discs, H; a 
small emery wheel; piece of %-in. shaft; 
pulley with set screw, babbitt, and sal 
ammoniac. 

In order to prevent the fittings from 
turning loose, apply a solution of sal 
ammoniac and water to the threads before 
screwing up. This will rust the two pieces 
together and prevent loosening. If the 
threads are greasy so that the sal ammoniac 
does not adhere, heat slightly and then dip 
In sal ammoniac. 

The tees which form the bearings should 
be drilled on top for the double purpose of 
pouring the babbitt and making an oil hole. 
In pouring the babbitt it will be necessary 
to cover the ends of the nipples to prevent 
the melted metal running down inside the 
base. This may be done by using a small 
piece of asbestos. Be sure that the shaft 
Is lined up in the center of the bearings 
before pouring the babbitt 

The emery wheel is fastened to the shaft 
by a nut and washer as shown and the 
buffer Is fastened In the same way. To 
make the buffer cut a number of circular 
pieces of cloth, H (almost any kind of doth 


Devlot for BnglM 
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will answer), and cut a hole in the center 
of each piece large enough to receive the 
shaft, assemble all the pieces of cloth con¬ 
centrically and-sew them together near the 
center. 

Then place the buffer on the shaft and 
screw the nut up tightly. 


A GOOD SOLDERING ACID 


A soldering acid which can be used to tin 
and solder cast iron is made by dissolving 
zinc in muriatic acid and burning the gas 
generated by the chemical action. 

Place the acid in a stone jar having 
straight sides, something like a closed-cir¬ 
cuit battery jar. Add plenty of zinc (you 
cannot put in too much) and immediately 
throw a lighted match into the jar. There 
will be a slight, but harmless, explosion. 
Have a good supply of matches and if the 
fire goes out, light it immediately. Keep 
this up until the acid has ceased to boil, 
then Alter to remove remaining zinc and 
the matches. 

Do not make this acid within doors, as it 
will rust and tarnish everything metal the 
room contains. 

I have tinned iron castings and wiped 
lead joints on them with this solution for 
several years and it is the one and only one 
I have found to do the work satisfactorily. 
The acid is good for all soldering purposes, 
excepting electrical, which is excluded 
because the preparation is an excellent 
conductor.—Contributed by V. J. Davis, 314 
Fargo St., Buffalo. N. Y. 


India has 28,295 miles of steam railroad, 
of which about half is 5 ft. 6 in. gage. 


DIFFERENCE BETWEEN A Z-CYCLE 
AND A 4-CYCLE GAS ENGINE 


The accompanying illustration shows the 
working cycles of both 2-cycle and 4-cycle 
gas engines. Although more complicated in 
construction, the principle of the 4-cycle en¬ 
gine is the simpler of the two and will be 
described first The explosive mixture of 
gas and air is first drawn into the cylinder 
by the downward movement of the piston, 
as shown in Fig. 1. The inlet valve, which 
is shown open, is operated mechanically in 
some engines, but in the simplest engines it 
operates automatically, being opened by the 
partial vacuum in the cylinder. 

When the piston reaches the bottom of the 
stroke, the inlet valve closes so that when 
the piston returns to the top the mixture 
will be compressed, as shown in Fig. 2. The 
electric spark or other ignition device then 
explodes the mixture, which expands and 
forces the piston down, as shown in Fig. 3. 
This is the power stroke of the engine and 
it is here that the fiywheel receives the 
necessary momentum to carry the engine 
over the other three cycles. 

In Fig. 4 is shown the exhaust stroke in 
which the upward movement of the piston 
forces the burnt gases out through the ex¬ 
haust valve, ivhich is opened mechanically 
in all 4-cycle engines. 

In the 2-cycle engine an airtight crank 
case is used, in which the explosive mixture 
of gas and air is stored and partially com¬ 
pressed, previous to ignition. The w'orking 
cycle is best understood by starting at the 
compression period (Fig. 5) where the up¬ 
ward movement of the piston compresses the 
mixture in the - ylinder, at the same time 
drawing in a new supply through the check 
valve at the inlet. 



Werkhis Cycle el 4-Cycle Baglae 
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the piston nearly reaches the top 
the spark or other Ignition device explodes 
the mixture (Fig. 6). which expands and 
forces the piston down* thereby partially 
compressing the mixture in the crank case. 
The expansion continues until the exhaust 
port Is nncovered by the plstoUi as shown 
In Fig. 7p which allows the burnt gases to 
escape. 

The piston In finishing its downward 
stroke uncovers the inlet port, aa shown In 
Fig, S* End allows the partially compressed 
mixture to fill the cylinder, thereby driving 
out the remainder of the burnt charge* In 
this view the function of the amall vertical 
plate on the top of the piston will be clearly 
understood. If it were not for this plate the 
entering mixture would shoot across the 
cylinder and out through the exhaust port, 
but with the plate In position the gases are 
deflected and forced into the upper part of 
the cylinder, as Indicated^ 


WHY BOILER MAN^HOLES ARE 
MADE ELLIPTICAL 


In a certain technical college, when the 
question. "'Why are man-holes made elliptic 
cai. and not circular?'* W'as put to the class 
In examination, the majority answered by 
descnbing the shape of a man's head or 
body, or In some other manner going into 
the details of the human anatomy. The 
others answered that the reason for making 
them elliptical Is that the covers may he 
placed on the Inside, an operation which 
would be impossible with a circular man* 
hole. 


A DEVICE FOR RAISING AUTOMO- 
BILES 


The accompanying lUustration shows a 
device which was constructed by a corre¬ 
spondent of the American Blacksmith and 
used with great succesa in repairing auto* 
mohlles. 

In choosing material for building, nothing 
but the best should be used, as a breakdown, 
liable to occur from faulty material or con* 
struction, Is likely to result in serious injury 
to the repair man. The platform consists 
of two good, strong planks. A. These rest 
on two V-shaped supports. B, w^bleh In turn 
work on hinges. C, which are secured to the 
base board. D. The end supports consist of 
a stationary board, E, at one end and a 
hinged leg. F, at the opposite end. The leg 
at F Is attached to the main plank by means 
of a heavy hinge. When the machine Is In 
proper position, this leg is turned under 
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the platform and held in position by means 
of a rod and thumb screw. 

The stationary support is attached to the 
plank by means of a three-cornered plate, G, 
and a bracket, H. The V-shaped supports 
are attached to the planks by means of the 
blocks at J J. The three-cornered plate on 
each side of each V support takes up the 
wear at this point and likewise helps to 
strengthen the support. Should it be neces¬ 
sary, a cleat or two may also be used to 
strengthen this support. However, this will 
not be necessary if good, stout stock is used. 
To facilitate running the machine up on the 
platform, a small wood block is attached to 
the floor at K, Fig. 1. 

To place a machine on the platform, place 
the device in the position shown in Fig. 1 
and run the machine up the incline. After 
reaching a certain point, the device will 
come to the second position when the hinged 
leg may be swung under the platform and 
bolted rigidly to support the machine. 


WIRE BELT LACING HINGE JOINT 


Some mill men have an idea that wire* 
lace is all right in some places, but can not 
be used where both sides of the belt run to 
a pulley, as on some feed belts or bottom 




LACE LEATHER JOIRT. 


cylinder planer belts that run over a pulley 
on a counter. That this is a mistaken idea 
you will readily see if you lace your belt 
alike on each side, like sketch, writes a 


correspondent of the Wood-Worker. This 
is a 2-in. feed belt Lace tho larger sises 
same way. Be sure you cut out the small 
grooves on both sides of the belt and ham¬ 
mer the lace down good and tight Then 
you have a job that will last 
With apologies to those who know, and 
for the benefit of some who may not, I give 
a rough sketch of a very satisfactory Joint 
made with rawhide lace leather. Start at 
A, which is half way across belt and lace 
both ways. Punch very small hole at B and 
draw lace end up tightly, to cut off. Then 
with your knife cut a gash half through the 
lace close up to the belt Cut lace end off, 
say % in. from the notch, or gash, and ham¬ 
mer end down fiat. This will make a good, 
smooth joint which will last a long time; 
but if you once get to using good wire lac¬ 
ing, and put it in right you’ll not want any 
more rawhide lace leather. If you doubt its 
being strong enough, make it double; that 
is, lace back across belt again after going 
once across. 


GAUGE FOR PISTON-ROD THREADS 


In repairing modem high-speed automatic 
cut-off steam engines in sizes up to 24-in. di¬ 
ameter of cylinders; a correspondent of the 
American Machinist experienced considera¬ 
ble difficulty in fitting new pistons and pisr 
ton rods—particularly in getting the right 
pitch for the screw thread. In most of these 
engines the piston rod is secured to the 
crosshead by a thread on the rod fitting into 
a tapped hole in the crosshead and with a 
lock nut behind the boss of the crosshead to 
make all rigid. To get around this difficulty 
the piston-rod thread gauge illustrated was 
devised and it was found that by its use a 
fair fit could be made every time on the first 
trial. 

To make this gauge, take a piece of 1x1 H* 
in. flat iron. A, bend its two ends up about 
in. and file to form two V edges of 60’ 
or the same angle as the threads, in order to 
fit fairly to the old thread. The distance be¬ 
tween the two ends should be about equal to 
the length of the thread in the crosshead, 
in order that these V’s may approximately 
represent in the gauge the first and the last 
thread in the crosshead. 

Bend up another piece of the same flat 
iron as shown at B and rivet it to the mid¬ 
dle of A, bringing its free end over and 
into line with the two V edges and at suck 
distance from them that when a V-point to 
filed on the free end of B, the old thMd 
will slip in between the three points. FisMr 
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piece B by bending and filing the point 
until • a good caliper fit is secured. The 
gauge so made not only will give the diam¬ 
eter of the thread at one point, but will give 
the effective diameter at points where it is 
important that it should be known, and also 
provides a means of gauging the new thread. 




Piston Rod Thrond Qnnge 

which may or may not be of the exact pitch 
of the old one. but which if made to this gauge 
will screw in every time and make a fair 
fit. which is all that the repair man either 
expects or desires—and. in fact, is all that 
the builder did in the first place. 


HOW TO MAKE A PORTABLE BELL 
OUTFIT 


Make a box with one beveled end, as 
shown in the sketch, and mount an ordinary 
electric door bell on the top and a push 
button on the beveled end. One or two dry 
batteries will furnish enough current to 
ring the bell. The outfit may be used at 



the table or for invalids* use. and I have 
often used mine to imitate the triangle 
effect in our orchestra.—Contributed by 
Arthur L. Schacha. 4732 Broadway, Cleve¬ 
land. O. 


A man of average strength can develop 
.1 hp. with his arms or .4 hp. with his legs 
for 10 hrs. a day. —^Trautwine. 


THE ABUSE OF VALVES 


Many steam fitters and engineers, upon 
discovering a leak in a valve, immediately 
condemn its workmanship instead of trying 
to learn the true cause of the trouble. 
Undoubtedly there are cases in which valves 
defective in construction escape detection 
until they have been in service for a time; 
but in most cases the criticism that is 
directed to the manufacturer does not be¬ 
long to him, and affects his reputation 
unjustly. When valves that are thus re¬ 
turned as defective have been received by 
the maker, and carefully examined and 
tested, it is found, in the great majority of 
cases, that the leakage was plainly due to 
the abuse and carelessness of the persons 
who installed them. 



Effects of Improper InsteOatloo and Operation 


In discussing this subject, the Valve 
World gives the following directions for 
installing and operating valves to obtain 
the best results. 

1. Don’t allow any cement or dirt to 
lodge on the valve seat. Failure to observe 
this precaution is responsible for more leaky 
valves than all other causes combined and 
the trouble can be easily avoided by apply¬ 
ing cement to the pipe only and in small 
quantities, thus preventing any cement get¬ 
ting inside the valve. Remove all the loose 
rust, scale, or dirt inside the pipe that is to 
be installed by standing it on end and 
striking with a hammer and, if convenient, 
after the pipe is in place, open all the valves 
and blow live steam through the line. 

2. Don’t cut threads on the pipe longer 
than standard, as an extra long thread will 
allow the pipe to strike the partition, as 
shown in the cut This will spring the i 
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and make It BUghtly ova] shape, thus mak¬ 
ing a good fit with the disc Impossible. 

3. Never apply a pipe wrench on the 
opposite end of a valve from the end that la 
being screwed on the pipe, and never clamp 
a valve In a vise side wise. This should be 
particularly observed with the lighter class 
of vaJtres as It Is almost certain to Bpring 
the valve and hence cause a leak. 

4. Don't try to flic a leaky stuffing bo^ 
by tightening the stuffing nut with a long 
wrenchi when the trouble can be remedied 
by renewing the worn-out packing, 

5. Avoid undue strains on valves to be 
installed by placing offsets in the line, when 
necessary to take up expansion, and don't 
allow the valves to bear the weight of 
unsupported pipe, 

6. When a valve leaks don't undertake to 


tighten It hy using some kind of a lever 
on the w^heel. The w^heels are so projtor^ 
tioned that su^clent povrer enn be obtained 
by using the hand alone and any dirt on 
the seat is only pressed in by the applica¬ 
tion of powerful leverage upon the stem. 

It is far better to remove the din from 
the seat by unscrewdng the centerpiece or 
bonnet If It is found Impossible to remove 
the bonnet or centerpiece by ordinary 
methodB, beat the bodif of the valve just 
outside of the thread with a blo^v^orch, or 
any other nvailahle means that can he 
applied to the body and not to the renter- 
piece, Then tap lightly all around the 
thread with a soft hammer. This method 
never falle, as the heat expands the body 
and breaks the joint made by the litharge 
or cement. 


> > 

MACHINE FOR FINISHING CRANKSHAFTS 


The method of manufacturing craak- 
ahafts in general has always been unsatis¬ 
factory. A large mass of metal must be 
removed from the center of a forging to 
form a crankshaft. This work has always 
been done by drilling holes across the web 
and then cold-sawing to meet the holes and 
breaking out lump from the throw; a rough 
square pin resulting. It was then necessary 
to center the pin and shaft and balance the 
forging with Jigs so that the pin could he 
turned up In a lathe. To finish the cheeks 
of the crank, a powerful milling machine 
has generally been used. 

The machine shown In the Illustration, 
which win turn up a finished crank from 



the rough forging, is provbled with a piiu^it 
universal vise for roughing ooi and m sta¬ 
tionary vise for finishing the crunkKhafU. 
The vises are easily adjusted to d liferent 
alzes of crankshafts and will hold the work 
In a horizontal position for finishitig the 
cheeks, as shown, or In a vertlcul pnaltlon 
for finishing the shaft and crunk pin. 

By the use of this machine a rough forged 
crank can he finished ail over In one hour 
and thirty minutes. This remarkably fast 
w^ork is made possible by the crank l>elag 
held vertically In the machine, thereby 
avoiding the rise and full of the widghtr 
lump of the forging when same Is turned In 
horizontal position. 



Rvufli and Partly FUiiilied W^rk 


Crankflwft Machliie 
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TO FIND THE HORSEPOWER PRODUCED OR CONSUMED 

IN ANY MACHINE 


The standard horsepower is equivalent to 
root pounds per minute, or 550 foot 
pounds per second, !■ e., one horsepower 
will lift 1 lb. 33,000 It in one minute, or 
550 ft- in one second. If the weight Is 
increased and the distance proportionately 
decreased, the power required to lift It wdll 
remain the same. Thus, one horsepower 
would raise 1 Ih. 33,000 ft. in one minute, or 
it wotild raise 1*000 lb. 33 ft. in one minute, 
or 330 lb. 100 ft. In one minute. 

It therefore follows that the pull or force 
of any machine multiplied by the distance 
through which the force acts in one minute 
divided by 33*000 lb. will give the horse¬ 
power. Thus, in turning up a casting on 
a lathe having a cutting speed of 20 ft. a 
minute and producing 200 lb, pressure on 
the cutting edge, the power consumed will 
be 200X20-?-33,000=.121 hp. 

If the cutting speed and cutting force 
were unknown* the horsepower could be 
found as followB: Stop the lathe and con¬ 
nect a spring balance to the belt. Then turn 
the lathe by pulling the balance and note 
the number of pounds required. Measure 
the circumference of the pulley and count 
the number of revolutions per nilnnte. 
Now. supposing the speed to be 100 revolu¬ 
tions per minute and the belt tension 20 lb. 
on a pulley of 2 ft. circumference; then the 
power consumed m*ould he* 2X100X20-1- 
33.000=.121 hp. 

Of course, these results give the theo¬ 
retical horsepower and do not include the 
loss occaeioned by the transmlsBlon* al¬ 
though the extra power required to start 
the lathe when using the balance will partly 
comjTensate for this, as it takes more force 
to start It than to keep It In motion, 

In some machines the force Is not uni¬ 
form. Thus, in a steam engine the pres¬ 
sure on the piston at the beginning of the 
stroke is several times the pressure at the 
end of the stroke and even with the pres¬ 
sure remaining constant the force applied 
to the shaft ’would be vari^lde* as It would 
diminish to 0 at the dead renter. 

1'he nanal method of finding the horse¬ 
power of a steam engine is as follows: An 
indicator la attached to the engine cylinder 
while running, for the purpose of recording 
on a piece of paper the exact pressure In 
the cylinder at all positions of the piston. 
The Indicator consists of a small cylinder, 
provided with a piston, which Is held down 


by a spring and connected by a lever to a 
pencil. The pencil moves on a revolving 
paper and traces the record of the pressure. 

An stated before, there is a constderablo 
difference between the maximum and rolnl- 
inum pressures, so the mean effective pres¬ 
sure is computed from the Indicator card 
and this pressure limes the area of the 
piston times twice the length of the airoke 
In feet times the number of revolutions per 
minute divided by 33*000 will give the indi¬ 
cated horsepower. 

Thus, a lOdn* by 124n. engine running at 



125 r.p.m. with 65 lb. mean effective pres¬ 
sure would give 65X78V2 (area of piston) 
X24 (stroke X 2) X12533*000—463.8 hp. 

In some machines the problem of figuring 
the power is presented in the primitive con- 
dltlona that determine the value of a horse¬ 
power. Thus, a bucket elevator capable of 
raising material 100 ft. at the rate of 2,000 
th, a minute would require lOOX2,000-r33*000 
=6.1 hp. 

Stated In a genera] way the horsepower 
of any machine equals power times motion 
divided by 33,000* In which the power Is In 
pounds and the motion in feet per minute, 

- -» - - 

A gale blo'wing 80 miles an hour exerts a 
pressure of nearly 32 lb, to the square foo* 
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tar "r atcT* the :ollar of Ae chimney, which 
wa? 14 ft. from the :■:?. and the ropes were 
•her. -.ro izht around each side of the chim¬ 
ney and fastene-i to the roof of the adjoining 
•uildinz. 

This produced a fairly strong support, bat 
not strong enough to bear the weight of a 
man. and still lacking 14 ft. of the top. A 
strong wood and iron hook was according 
made and provided with a pulley «l tta 
hook end and a piece of rppe attndwa In Hi 
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other end, for the purpose of raising the 
hook and making it catch over the top of 
the chimney. After the hook was caught 
on the top, a man was hoisted up and the 
work of painting and repairing continued in 
the usual manner. 

Although it is often required to reach the 
top of a chimney in this way the future pos¬ 
sibilities of kite-flying are by no means lim¬ 
ited to this operation. 

The operation of painting and repairing 
the roofs of church steeples has always been 
a serious problem and an expensive under¬ 
taking. If possible, the top is lassoed from 
the highest window, thus allowing a man 
to climb to the top of the spire and attach 
the necessary tackle, but when there is no 
window near the top it is necessary to 
break a hole in the roof. This has often 
been done in the past, but will probably be 
superseded by the use of kites in the future. 
Kites have also been used for stringing tele¬ 
phone wires and have proved very valuable 
for that purpose. 


TUNNEL STERN MOTOR BOAT 


American boat builders are following the 
English practice of tunnel stem construc¬ 
tion, which enables the use of a good sized 
propeller in a craft of small draft. The 
illustration shows a boat built the past sea¬ 
son for use on Lake Michigan and for ex¬ 
ploring trips on rivers. The dimensions 
are: Length, 50 ft.; breadth, 10 ft 6 in.; 
extreme draft with fuel and stores aboard, 
14 in. 

The dining room, 14 ft. by 10 ft, is for¬ 
ward, with folding berths; the engine room 
and cook’s galley with berth for engineer 
come next, while the after-end has two state¬ 
rooms. The bridge deck at the forward end 
is shaded with an awning and will accommo¬ 
date a large party. The power is a 4-cylin- 
der gasoline engine. The American Ship¬ 
builder says: 


While the yacht is not intended for speed 
or rough weather service, she made the trip 
across Lake Michigan in fairly heavy 
weather and behaved admirably, at the same 
time making good speed. This type of boat 
is between a cruising motor-boat and an out 
and out houseboat, having a part of the 
speed of the former and the good accommo¬ 
dations of the latter. Such *a craft is well 
adapted for summer use on our great rivers 
or along the sheltered waters of the coast or 
the Great Lakes. 


NOVEL USE OF RURAL TELEPHONE 


A Kansas thresherman, who operates a 
large crew and several machines, has made 
use of the rural telephone lines in a way 
which will prove suggestive with others. 
The nature of his work calls for a change 
of location every few days. The flrst wagon 
to pull up and move is the office, which is 
equipped with a telephone. Immediately on 
arrival at a new place wires are run from 
the field to the nearest rural telephone line, 
and connection made. It is then an easy 
matter to order supplies, repairs, and what¬ 
ever is needed, from the nearest town. 

Arrangements are also made in the same 
way with the farmer to whom the outfit in¬ 
tends to move next, and help is secured from 
as many nearby farms or villages as may be 
required. The actual saving in money to a 
single contractor during one season amounts 
to a large sum, and saves hundreds of miles 
of driving, to say nothing of the increased 
comforts and convenience. 

- ♦-•-4 - 

QUICK SETTINQ PLASTER OF PARIS 


To accelerate the setting qualities of plas¬ 
ter of Paris, add a pinch of potassium sul¬ 
phate to the water. This hastens the setting 
without injuring the plaster in any way.— 
Contributed by Dr. Carl Possum, Wells 
Block, Aberdeen, So. Dak. 



Draft Ooly 14 to.—Grawed Lake Mlchliu 
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THE MANUFACTURE OF DENATURED ALCOHOL 


What It la Made From—How Produced—Oovemmeot Reatrlctiona—Expert Chemist’s 

Advice to Prospective Manufactiirers 


By Cari ShaUcy Mlnar 


Probalily no piece of legislation in the 
last (Uicsiiln has created such wide-spread 
interest, and even excitement, as the Free 
Alcohol hill. The public has demanded 
information about every phase of it. The 
daily papers, trade journals and magazines 
have found the subject good copy and have 
fllled their columns with stories, the most 
notable characteristic of which has been 
a vast optimism in regard to the future 
of this '*new industry," the manufacture 
of denatured alcohol. The impression has 
gone abroad that alcohol may be profitably 
manufactured from almost any sort of veg¬ 
etable material, in almost any place, by 
almost anybody. Wildly exaggerated state¬ 
ments as to the yields from various mate¬ 
rials, probable prices and extent of markets 
have been made, and the result has been 
to Induce a sort of alcohol madness in the 
public. About one in every ten men has 
a plan for manufacturing denatured alco¬ 
hol, and all of thorn want Information to 
help thorn plan definitely. This magazine 
has received scores of letters of inquiry 
about the process of manufacture, availabil¬ 
ity of materials and. In fact, every other 
phase of the whole question. It Is in the 
hope of answering as many as possible of 
these inriuiries thjit this article is writ¬ 
ten.* I shall try to enumerate the materials 
from which alcohol may profitably be pro¬ 
duced, to describe briefly the process of 
manufacture, and to give the prospective 
manufacturer an idea of the e.ssentials to 
be most considen'd in making his plans. 

NOT A NKW INDUSTRY. 

One thing slioiild be thoroughly under¬ 
stood, that the manufacture of denatured 
alcohol Is not a new industry. The Free 
AKoliol Dill flifi not open the market to 
a new product: it merely enlarged the mar¬ 
ket of an old one. The manufacture of 
denatund alcohol Is only the manufacture 
of alcohol. The process of denaturing is 
no more conii>licated than the process of 


•ShiHiM nny of our n*!nl«*rs wish Infornmtton whirh 
tlil8 nrttrl{> not fiiriilHh. tlie author will be Tory 

fflail to niiMwcr any Icttora adilrciwod to him, at the 
nrrant.Mliirr l4i1ioratorlpa. 353-357 Dearborn atrect. Chi¬ 


putting cream into coffee. The government 
decides on a suitable denaturing agent, 
probably wood alcohol, and the manufac¬ 
turer mixes it with his product under the 
supervision of a revenue officer. In view 
of this fact, it is obvious that the man who 
enters this field must be prepared to meet 
the organized competition of the distillers. 
Worse, it is even rumored that Standard 
Oil is to take over the large distilleries 
and attempt to control the alcohol market. 
However, the raw material is so abundant 
and so varied that no such thing as cor¬ 
nering it is possible. Roughly speaking, 
any material containing starch or sugar is 
a source of alcohol. Many processes have 
been patented for producing alcohol from 
cellulose, which includes wood fiber, straw, 
leaves, etc., but none of them have been 
successfully operated, although it is said 
that a company in the south is now pro¬ 
ducing alcohol from sawdust It is. how¬ 
ever, safe to say that this method will not 
affect the alcohol market for many years. 

SOURCE OF ALCOHOL. 

The great source of alcohol in this coun¬ 
try Is corn, and there seems to be little 
reason for believing that it wdll not con¬ 
tinue to be. On this account, it will be 
taken as a type, and the process of manu¬ 
facturing alcohol from It will be described, 
and then the variations from that process, 
necessary for the use of other materials 
will be discussed. The first step in the 
process is to change the starch of the corn 
into sugar, for It is only after this change 
that the fermentation w'hlch produces alco¬ 
hol can take place. The corn, in either 
a whole or ground state, is mixed with a 
little water, and heated by steam, sometimes 
under pressure, sometimes with the addi¬ 
tion of a small amount of acid, until the 
starch is thoroughly gelatinized, which 
means that the starch cell is completely 
disintegrated, so that the malt used to 
transform the starch into sugar can act 
more readily. A thick paste is formed, such 
as the housewife uses for a starch pudding. 
The mass is then cooled to about 140* P.. 
and some barley malt, made to a cnan 
with a little water, Is added. The 
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an unorganlaed ferment contained In the 
malt^ acts on the gelatinised Btarch, trans¬ 
forming It Into maltose, or malt sugar, and 
dextrin. It la important that this process 
shall he carried on under exact tempera¬ 
ture conditions, for, on this point depends 
the relative amounts of maltose and dextrin 
formed, and it Is very important to produce 
as much maltose as possible. In order to 
get a satisfactory yield of alcohol. When 
a small amount of the solution, tested with 
iodine, shows that the starch has all been 
acted upon, the solution is cooled to about 
70 ® F. For this purpose air, water, or a 
combination of the two, may be used. 

When the proper temperature has been 
reached, a Httle yeas^ Is added, and the 
solution la allowed to ferment It seems 
scarcely correct to say ^allowed*' here, for 
the fermentation must be carefully con¬ 
trolled, and It Is here that the experienced 
manufacturer has the great advantage. He 
has found, by careful experiment, the most 
satisfactory conditions for producing the 
largest yield of alcohol. The yeast he uses 
is a pure culture which produces more 
alcohol and fewer by-products, fusil oil, 
etc., than ordinary yeasts. In some cases, 
he even employs a zymotologlst, yeast ex¬ 
pert. If he uses a pure yeast culture, he 
keeps his fermentation vats, and the room 
containing them, Bcrupulously clean, to pre¬ 
vent the introduction of wild yeasts. Since 
alcohol is lighter than water, the progress 
of the fermentation may be kept track of 
by means of a hydrometer, an Instrument 
for showing the weight of the liquor. 

FERMENTATION AND DISTRIBUTION. 

The fermentation Is usually completed In 
from 30 to 40 hours. By this time the 
sugar and much of the dextrin, has been 
converted into alcohol and carbon dioxide. 
The carbon dioxide gas given off during 
the fermentation Is occasionally collected, 
under pressure, in large tubes, and used 
for soda fountains, etc., hut this has not 
proved very profitable, and is very seldom 
done. The liquor now contains from S to 
12 per cent of alcohol which must be sep¬ 
arated from the solid unfermented mate¬ 
rials and from the water and the by-prod¬ 
ucts of fermentation. The separation Is 
effected by distillation. The alcohol boils 
at a lower temperature than the water, 
and begins to distill over Urst. The process 
Is not simple, however, for mixtures of 
liqulcia are hard to separate even when their 
boUlug points Ue far apart, as In the case 
of alcohol and water. At a temperature 


a little higher than the boiling point of 
alcohol a mixture containing much alcohol 
and very little water distills over, but, 
as the temperature increases, the amount 
of alcohol In the distillate gradually de- 
creases, and the amouDt of water increases, 
until the boiling point of w'ater is reached, 
by which time the alcohol has all distilled 
over, leaving the solid matter, some water, 
behind. The solid material la either dried 
and sold for cattle food, or is fed to cattle 
at the distillery, in a wet state. The dis¬ 
tillate is now much richer in alcohol than 
the original solution, but is not yet mar¬ 
ketable. Formerly, It w^as redistilled until 
it wm of the desired strength. 

The modern distiller, however, has a 
rather complicated form of still which pro¬ 
duces per cent alcohol by a single dis¬ 
tillation. This still is too complicated to 
admit of description here, but its principle 
la the condensation of the vapors within 
the apparatus, and their re^vaporatlon by 
hot ascending vapors^ so obtaining repeated 
distillation In a single stilL The distillate 
la an alcohol of 90 to 95 per cent strength. 

Such, in brief, Is the method of manufac¬ 
turing alcohol from corn. There are, of 
course, many details which it Is impossible 
to consider In an article of this length, 
but this description covers the essential 
points of the process. The yield will aver¬ 
age about 2^ gal. of 95 per cent alcohol, 
and approximately 15 lb. of feed from a 
bushel of corn. This feed Is worth, rough¬ 
ly, 1 cent a pound, so that the alcohol can 
be produced at a cost of 14 cents a gallon 
for raw material, w*hen corn Is 50 cents per 
bushel. The expense of production will 
vary with the size of the plant, price of 
labor, etc., so ft Is variously estimated at 
from 2 to 5 cents per gallon. 

POTATOES, MOLASSES AND BEETS 
LARGELY USED. 

In Germany, potatoes are largely used for 
the manufacture of alcohol and the process 
la almost Identical with the process for 
com. In this country, unless the price of 
potatoes drops materially, they can not com¬ 
pete with corn as a source of alcohol. 

Molasses and the residues from beet sugar 
are much more likely to be profitable for 
this purpose than potatoes. Much of the 
molasses Is manufactured so far from trade 
centers, that freight charges make It—or at 
least the lower grades of molasses—a waste 
product. This material may be easily fer¬ 
mented and gives a good quality of alcohol. 
Alcohol from this source is manufactured 
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f'orv> moUAA^ ini' 

porr/-<l f.hi.H r/^uutrj ao aa iio profit- 
aMy I jam a.A a of alrohol. Tt« proc- 

of mar. ifarr'ir^ iA Aim pier than in the 
of ^’orr., for the fermentahie material ia 
Aijscar, ar.«'i no preliminary maltinj; ia ner.ea- 
jwry. It A'jfr.'ient to thin the molaaaea 
until it ror/air.A frorr* l<v to 20 per cent of 

Ruscar afjfl .'iri^j rh*. ys-A?X. 

F’ruifa, mA many kin'I a of vegetable 
wante. ran i>e turneri into aleohol, but at 
prejient mosit of them can ije more profit¬ 
ably uae/1 for other purposes. Any of the 
cereals, many starchy materials such as 
c;js.sava. rl'A waste, et/:., are .sources of alco¬ 
hol, but on account of their price, it seems 
unlikely that they will be 'jse^l In its manu¬ 
facture. 

ALVfCP: TO I'KOSf'KCTrVK MASUFAC- 
TrrtKits. 

The man who Is preparing to manufacture 
rlenaturM alcohol mu.st take many things 
\ntjf con si deration. First, has he the raw 
maU;rial, conUining starch and sugar at 
a siifncieriMy low cost? Take com as a 
basis, and calculate whether the starch or 
sugar in the maU^rial in question costs 
more or iers than the starch In corn, con¬ 
sidering that starch contains 00 per cent 
of starch. If the material is anything out 
of ttie ordinary, y-o tiiat its composition Is 
not known, have it analyzed, not only for 
its value as a source of alcohol, but also 
for the value of the residues that will re¬ 
main after the alcohol has been di.stllled. 
If the rriateriai proves snltahle, then. Is it 
available In sufTicient. quantity? The rev¬ 
enue authorit.Ie.s have decided tf) license 
no distillery that jirofluces less than 250 
gal. of alcohol per day. Questions of 
markets, transportation, etc., must, of 
coiirse, ije considered. Most important of 
all. Is tlie prolmhie prlcr> that alcohol will 
bring, and that, is quite impossible to proph¬ 
esy. 'I'lie demand for denatured alcohol Is 
not gfdng to he as large at. the start as 
many Kiii)pose. q'he paijers have recently 
piihllshed an interview In whhrh ('ommis- 
idoner Yerke:- Is quoted as saying that alco- 
h(d Is very little used in ICurope for power 
and light. If this is true in eountrles where 
denatured alcohol has long been available, 
it seems probable that It will ho some time 
before It w'lll suecesHfully compete with 
Kasoliiif* ns u source of heat or power in 
this country. There are. however, many 
other 1 IH 08 to which It may be put. which 
^Ave been overlooked. Such a one Is the 


mannfacnxTe of utiflefsl sflk, which hi 
Franee makec a market for an euiraMiis 
amoont of alcohoL 

The jKMsibilitiea of this bnainw of maao- 
factnring alcohol are so gnat that very 
many people win probably rush into it 
without looking Into the matter carefnlly. 
bat there la no donbe a great chance for 
the man with smaU capital who wants to 
engage in mannfactnring and who ia willing 
to give bis best efforts to bringing his proo 
ess to the highest degree of efficiency. 


EXTENSION JACKS FOR CAISSONS 


The old method of making caissons has 
several disadvantages. The large steel hoops 
used for supporting the sides are very dif¬ 
ficult to put in place and the increased size 
of the shaft which is necessary with this 
form of support, often leads to settling of 
buildings or other structures in the imme¬ 
diate vicinity. 

To overcome these objections, a leading 
Chicago engineer has designed the exten¬ 
sion jacks shown in the accompanying Illus¬ 
tration. By using these jacks the shaft 



Caisson Supported by Jacks 


may be excavated even a trifle smaller than 
the desired size and the jack screws being 
then screwed out compress the earth around 
the sides thereby preventing any displace 
ment or settling. In filling the caisson 
with (‘oncrete each jack may be readily 
slattkcned and shifted upward or if neces¬ 
sary the jacks and ribs can be left in place. 


Experiments with railroad Jag apikei 
(spikes whose sides are jagged or nofobod) 
proved that they can be extracted with iM 
force than the ordinary plain onM. 
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TREATMENT FOR THOSE SHOCKED BY ELECTRICITY 


Iroprovcmem Co. of Philadelphia, we arc eoahJt'il to rvorodticc ihc 


To ^fve proper asslstaoco to perflons 
aiiockoil by electricity, it is oeceesary to 
have oil iianU ttje foliowitij^ tuoteriuls, coi)» 
taiQcd in tbe cQrupuny*s emorgency kit for 
Hectrle shock cases, as shown in Fig. 1: 


(a) 

A bottle of aromatic spirits of 

am- 


monla; 


(b) 

A bottle of ordinary nmmonia, 

wlth 


sponge attachmeot; 


(c) 

A package of bl-carhoimte of 

soda 


(ordinary baking soda); 


(d) 

A tin cup; 


(e) 

A pair of tongue pliers; 


(f) 

A towel: 


(B) 

A package of antjsoptic cotton; 


til) 

A roll of antiseptic bandaging; 


tu 

A roll of adhesive tape. 



In case of electHc shock luatanUitieoUB 
death or only temporary imeouBclousnesa 
miiy result. The trentiucnt In both cases 
Is as follows, and it should be carried out 
In every Inatanee, even though the pereon 
Is apparently dead, for he ruight he only 
temporarily unconscions: 

Treatment: —for a doctor of once, In 
the meantime acting as follows: Carry the 
patient immodiately Into fresh air. Flare 
him on his hack on a flat surface, with a 
coat rolled (not folded) under the shoulders 
and neck. In such a way as to allow the 
head to fall backward enough to straighten 
the wind pipe, as shown in Fig, 2: at the 
same time open the shirt wide at neck and 
loosen the trousers and drawers at Yvatst, 
and have an assistant rub his legs har<l. 

The sleeves and tronserdegs should be 
rolled up ns far ns possible, so that the rub¬ 
bing may he done on tlie bare skin* and the 
shirt and undershirt should be torn down 
the front so that they may be tlirovvn hack. 


leaving the chest and stomach bare, as 
shOTvii in Fig, 10. 

Open his mouth, forcing the jaw* If neces¬ 
sary. 

If the Jaw is rigid it can be forced open 



Fig. l**EmcrRcncy Kit 

by placing the forettnger back of the bend 
of the lower jaw'-bone, and the thumbB of 
both bands on the chlu, pulling forward 
witii fingers and pressing Jaw open with 
thumbs* as shown in Fig. 3. 

Place something (piece of wood shown In 
Fig, 11 betiveea the teeth to keep the Jaws 
open and to prevent tbe pa dent biting his 
tongue* using something large enough to 
prevent any danger of his swallowing H ac¬ 
cidentally; grasp the tongue %vitb the tongue- 
pllem, as shown in Fig. 4* having an assist¬ 
ant hold it out while you are helping the 
patient to breathe, a€ doscrli>ed below. 

In the absence of tongue-pliers, the tongue 
may be grasped between the index and sec¬ 
ond fingers* after they have been covered 
with a handberehief. 

Clear froth from the mouth by putting In 






Ftff, 3*-Firti Position of Perton Uodef Treattamt 
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Fig. 3—M«lliOft nl Op«Dl&g Jaw Wli«B Rigid 

jour forefinirer m far a» possible aud bring¬ 
ing up the froth with a scooping motion. 
Have the asaliEtunt who is bolding tbe tongue 
slowly pass the bottle of ammonia, with 
sponge attachment, under the patient's nose 
about once a minute when tbe patient is 
breathing in, and when bis arms are being 
extended above hU bead, as shown In Fig. 10. 

While you are preparing the patient as 
Just described, an assistant should force the 
air oot of the lungs by preaelng the base of 
fAe rt&j togetlier about once every four sec¬ 
onds, as shown in Fig. 5. Do not presH 
vertically, but press on the patient's side 
(palms of hands over lower ribs) in such 
a manner as to force as much air out of the 
lungs as possible. 

After the elothlng has been loosened, the 
Jaw forced open, as shown in Fig. 4, the 
froth cleared from the mouth and the tongue 


grasped, begin artificial bn^thing at M 
as follows: 

ARTIFICIAL BREATHING. [ 

Kneel far enough behind the head of | 
patient to prevent interference with the 
holding the tongue. Bend the patient's iQ 
so that the hands meet on the chest; |pi 
the patlenfs forearms hrntly, as close j 
possible to the bent elbows. 

L Firmly press the patlenrs fKii 

against the sides of his body so as to drii 
tbe air out of the lungs, as shown in |l 

®; then ^ 

2- Raise tbe arms slowly with a mipl 
motion until the patlenrs hands meet 019 



Fig. 4—Method of tmerting Block in Moutli 

(or behind) the patient's bead, as 0 m 
In Fig. 7; th^ 



F\t* S—PofcXni KVt ^ \AUQi> 
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Fig. 6>«FJrst jVlov«cneiit In Artllkf*] Ref pi ration 


3* Willie you have the patient's arms 
stretched out tu line with his body, give 
them a slow, strong pull, until you have 
expanded or raised bis chest as high as it 
will go, as ahowii In Fig. 8; then 
4. Bring the arms, with bent elbows, 
down against the sides, and press them 
firmly as before, as shown In Fig. 6, 

This action should be continued about fif¬ 
teen times a minute until the patient be¬ 
gins to breathe. You must guard against 
a tendency to make these motions too fast; 
they must be done slowly. A good plan is 
to connt four slow'ly“'“one,” as the pressure 
is given on the sides, as shown in Fig. 6; 
”two,‘' as the arms are being extended above 
the head, ns shown In Fig, t; '*three,'* as the 


strong pull la given, as showm In Fig, 8; and 
“four,'' when the arms are again being beat 
and returned to the sides, as shown In Fig. 9. 

Do not let your hands on the for^rms 
slip away from the elbows; the best result 
comes from grasping close to the elbows, 
as shown in Fig. 9. 

The operator must appreciate the fact that 
this manipulation must be executed with 
methodical deliberation, just as described, 
and never hurriedly, or half-heartedly. To 
f/rnsp the arms and more them rapldlii up and 
dottn like a pump-handle is both absurd and 
absolutely meless. 

Each time the anna are pulled aliove the 
head and the chest expanded, the assistant 
who is holding the tongue should pull the 



Pig. 7^-Second Movement In 
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Pig* MovfqitDt in AritUcInl 


lougUi* out firid iluwiiwunl, and uuolUer 
ttatiirit aliould, /roxti ttmo to Utno, aliip the 
v\umt wltji n towtd nr cloth wet with cold 
watnr, an aliown In ri(f. lO^ 

Whan Ilia patient In lironthlnit hy liitnnalf, 
the proeann of artlUrlnl breathliii: can \m 
ntoppoil, hut the prueaHn of praHsing the 
nldeH fivrg nthir tltna ha hraathan out nhould 
ha ntnrteil m folio war 
Do not prenn vertlcnlly, hut prant on the 
pnllanrn ildo (pnttnn of Imndn or or lower 
rihm In nueli a luiinuar an to form an 


nmoh air out of the l«n^ an poenilile^ Fig* %. 
Yon ran carry out tldn pratming action moat 
iuceaiaifiiliy. If^ on hagltinttigi y<Hi move your 
bandn In and out with evt^fy hranUa prvoir 
Ing very lightly* ufillJ jxm have e«tiib9inbea 
11 rhythmical tnailon of your tinndg In niUtoa 
with the patlent'n hraaihlng; then you ran 
l>egln to prenn hiinl nl every nther not-go 
Ing breath* 

The object of doing ihl* la lo ^trrnatlieu 
Itin breathing* By making tlut preanurr 
every other time he bTeafhe* uut^ ytm glte 
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Fig. tQ«*Pt>iltLoaj cif 


LI la an opportuufty to take a breutli Utm- 
ficif, i\nd tliia niitumi effort to breathe is In 
Itself streiiirthenlng to the uetloQ of the 

Conlinue this pressing action until the 
tnnti fs couscloua and breathing well hy him- 
self. 

The rubbing of the legs and arms should 
rontimie as long as the artificial breathing, 
or preaeing action* is necessary * and the 
holding of the tongue, and the passing of 
the bottle of ammonia rndth sponge attach¬ 



ment under the nose* as tong as he la an- 
eonseioue* as shown In Fig. 5. 

After he becomes conscious, give him a 
half-teaspoonful of aromatic spirits of am¬ 
monia In a third of a gloss of water After 
you have brought him around* surround him 
with bottles of hot water. 

Beer bottles are easily obtained* and 
should be filled with hot water and eoirerefl 
with a paper or doth to prevent burning the 
flesh. Hot bricks, also covered* or gas bags 
filled “With hot water will answer as well. 

Then cover him with a coat and 
w^atch him. Bee Fig. 11. 

In performing artificial breathing, If 
the patient does not show any Bigns 
of coming to life promptly, you should 
not be dlBCouraged. but should com 
tinue the motions regularly for at 
hit^t one hour, summoning such os^ 
slstiiiice as you may tietnl. Cases arc 
known -where patients showing uo 
signs of life after an hour^s work have 
still recovereil* ami their recovery was 
duo enitrely to the faithfiii perBlstence 
of the iierson In charge. 

Persons shocked by electricity need 
fresh niri therefore* bystanders should 
not be permitted to crowd around a 


Fig. 11— Trestmeiit Alter Petieot Becomes Con^clDiLS 


i 
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patient, and no one should be allowed to 
approach him except those carrying out 
these instructions. 

The recovery of a person unconscious 
from electric shock may be hastened by the 
use of oxygen, which should be adminis¬ 
tered at the discretion of the doctor. 

BURNS CAUSED BY ELECTRICITY 

Electric shocks are often accompanied by 
various types of bums, which should be 
treated as follows: 

Have the injured attended hy a doctor as 
soon as possible. In the meantime cover the 
burned surface with cotton, saturated in a 
strong solution of bi-carbonate of soda and 


water (as mudi soda as the water will ab* 
sorb), and then wrap with light banda ging . 
In the absence of soda, carron oil may be 
used In the same manner. 

Even apparently slight bums should be 
treated by a doctor, as the injuries are likely 
to prove more serious than those resulting 
from ordinary bums. 

Should the articles contained in the com¬ 
pany's emergency kit for electric shock cases 
not be on hand when needed, after sending 
for a doctor, every effort should be made 
to revive the patient, by following the course 
of movements described until the doctor a^ 
rives and the necessary articles are secured. 



ANNOUNCEMENT 

SHOP NOTES FOR 1908 


Volume IV of the Popular Mechanics Shop Notes 
Series will be ready for delivery December 1, 1907. 
This Book will contain entirely new matter. 
It will include the articles published in the Shop 
Notes Department of Popular Mechanics during 
the preceding twelve months 


Price 50 cents, post-paid, or can be supplied by any Newsdealer in the 
United States. 








Popular Mechanics Shop Notes Series of Year Boofcs 

(|I One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub¬ 
lished during the year past, in our **Shop Notes Depart¬ 
ment.*’ Two volumes of the series are now ready. 

200 Pages Vol. I, “Shop Notes for 1905.” ^ iitustrauons 
228 Pa^es Vol. H, “Shop Notes for 1906.” ^ mustrauoiM 

<11 These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

t|} These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There Is nothing on the market equal to 
these books at five times their price. 

^ The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me¬ 
chanics, is “Written so you can understand it.” 

<1 These books are Indexed very fully and with great care. 

(|| The subjects treated cover every department of mechan¬ 
ics, with useful time saving “kinks” for engineers, fire¬ 
men, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. Vol. II contains 667 articles and 555 illustrations. 

«II“ WORTH ITS WEIGHT IN GOLD” is a frequent ex¬ 
pression from our readers, and one young mechanic in 
the far west who started a repair shop for himself says he 
owes his success to “Popular Mechanics Shop Notes.” 
Many a time when a customer brought in a job new to 
him, he consulted his **5hop Notes,” which told him 
how to do it. 

4j| Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the ovmer. PP»tE SO CENTS PER VOLUME, POSTPAID 

POPULAR MECHANICS, 

CHICAGO 

ii ydlirlig, iigtt urblfili. y«loai» U wmbM* 
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POINTS FOR INVENTORS 

1. When you have made an invention, show a 
drawing or model of it to two friends in whom 
you have confidence, and have them sign the 
drawing or write their names on the model. DonH 
lose or destroy the drawing or model, for some 
day it may be needed as evidence. 

2. Select a good patent attorney, pay him $5 
to find out whether your invention is new and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention. 

3. If there are real differences between your 
invention and those shown in the patents sent you, 
and your invention is better than the others, apply 
for a patent as soon as possible. If, on the other 
hand, the differences are slight or superficial, and 
do not add to the commercial value of the article, 
don’t waste any money in getting a patent. 

4. If you cannot afford to apply for a patent, 
give an interest in your invention to some good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention. 

5. After you have applied for a patent and 
made a model or sample, prepare either to man¬ 
ufacture and sell your invention yourself, or to 
sell the patent to some one who will do so. Find 
out what it will cost to manufacture the invention 
in quantities, what such things usually sell for 
to jobbers, retailers and the public. This in¬ 
formation is valuable in negotiating the sale of 
the patent and should be full and accurate. 

6. Don’t expect to make a fortune from your 
patent at once. If you cannot sell for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible. 

7. Don’t sign any contracts without first sub¬ 
mitting them to your patent attorney, and be 
governed by his advice. 

8. If there are any other points about which 
you want advice or information write to us and 
enclose a stamp for reply. Send for our booklet 
containing suggestions on ‘‘What to Invent” and 
‘‘What to Avoid.” 

Popular Mechanics Patent Bureau, 

160 Washington Street, 
Chicago, m. 

Bnmdi office at 

Wasliiiigtoii|D.C. 

VlMie Multef 


EVERY INVENTOR 

Who Wants to know 


1. What are the most profitable 
inrentions, 

2. low to perfect inTentions, 

3. The first step to take in 
setting a patent, 

4. How to protect himself from 
parties who might steal his 
inrention before he can get a 
patent 

6. low to find out what patents 
hare been granted on inren* 
tions like his, or intended 
for the same purpose. 

6. How much it costs to get a 
patent, 

7. How long it takes to get a 
patent, 

8. What protection a patent is, 

9. How he can sell his patent 
after he obtains it 

10. How to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can hare working drawings made 
of his inrention, 

12. Where and at what expense be 
can hare models or experi¬ 
mental machines made. 


should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. • • ChlcagOt Itt. 
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PATENTS 


3ECUa£D PROMrrLY mud with spacUl 
res^rd 1o I be Legml Froteollefi o f fbe 
Invent loii> 


HAND eOOK FOR IMVCNTORS AND MANUFACTURCRS SENT FREE UPON REQUEST* 
Goainltalioii Free. No ohirte for opinmn ■■ to the pHtentsbititr End ConmieTeiiiil Value ul lAveoiora* t-dou* 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 

SHEPHERD & PARKER, Patent Lawyers 

NIoili, Umh, Title iirb, hit. HeRfU n t* Villditf wf Isfilsfeneit filat Silti Ciol»cled Ii il I Sfites. 


KoFcirenaea s American Water Mott^r Co., BImn Shoe Oo„ Tu- 
et^fiuUotml Feaeo uud Fire Prooftiift Vn„ WinJet Uoni^rete Ma- 
cbloe Ga.f Ceatnrr Uhemkrol Go., Br-Froduots Go., Coltimbtui 
Fh'irmacal Oo., lUfliiooDil KlactrJo Co., M. O, Llllf A Co., N, L. 
ll>grdleti Ufi;r. Oo., Mtirra; EnglaBOrloi^ Oo., ALubama Browttii; 
Go., NaCtonal LaaCier Ttro Co., Stewart wtodow Shade Oo., 

Berkdbtre Special U Co., and Unrgau Ma.^JtiJiae and Englneerlc^ 
Oo, 


tUe !»((£. to jreari llJr. Shepherd, of SluBpSerd A 
Parker, taka obcalned f or ut a praat in&njr Importabi [natetite. 
Wa bare no heoftailoii fn tieartti? racofuieendtac tolin tamaj 
oim liaTtSir Deed of tbe ohi^'trea of * patent altorne^ 

BALtwooo caaq umisenm CG 
Mr. tVirkfron KoTember 1, ItOli. rMtaned hi* poettiuci as aa 
asaoUaer lu the U S. Intent Offica to atater ttata nma 

Address, 310 Dietz 8ld{., WASHINGTON. 0. C. 


Dow to Make n Papef Boat:—How to Make a Barrel 
Boat—^How lo Make a Water Wheel—How to Make 
Your Own FhttaLus Tackle—Temnorory Campa and 
How to Bntld Them—Perm iiiieut Cam pa and How to 
Build Them—How to Butld an ImlUtloii Street Car 
IJae-^How to Make n Water Bicycle—How to Make 
a Miniature WlndmlU—How to Build an Ice Bont—A 
Noyel Burglar Alarm—A Mechanical Veutrlloqaiat and 
How to Make It—How to Make a Boot •Blacking Cahl' 
net—Itchewlog Dry Batter lea—How to Make W^'aler 
Motora—How to Make “Antique''' docka from Up-to- 
date Materlala—Letter!OR a CIgek Dial—How to Make 
a W'lndinlll of One or Two Horaepower—How to Make 
a Trap for Rahblti. Rata and Mice—How to Mate a 
Small BearckllEht—Klfea of Many KLnda and How to 
Make Them—Jug FlBhing^—How 1o Do Ornamental 
Iron Work—OFuamental Metal Guards for Open t'ire* 
placeo—How to Make a prtipellJng Vehicle—How to 
Make a Water Telcieope^How to Mute Pn|iei Bal- 
loona^How to Make a Hecto|rraph—Useful Articles 
and Omomenta Made of Old Btcjcle Parta—DeTlcea 
for Winter Sportt, How lo Make and tJife Them— 
Coast lug Sleds. Chair Blelghi, Tohoggan SUdea and 
gkla—How to Make Rubber Stampa^How to Make 
a Baggage Cartier for Bicycle*—A Water Candle- 
■tlck—Boy‘* Hand-Power Auto, How Made—How to 
Make a Pair of Dumb-Bella—How to Bid Your Yard 
of Cat*—How to Make an EeBcl—To Light a Gn*- 
llght Without Matches — Thinga a Boy Can Make Out 
of Old Bicycle Parts—How to Make a Wind Pro* 
neller—Photographing from a Cap tie* Ballocm—How 
to Make a Simple Burglar Alarm—To Make a Binder 
for poptalar Meehan Ice—How to Make a Ba mmock— 
Rlectrle Hat Extertnlnator—How to Make u Miniature 
Steam Turbine—Hf»w to See Through Your Hand— 
How to Make a W'ood-Tnmlng Lathe Out of an Old 
Sewing Machine—How to Rem ore Btalna from Marble 
—Ilow t® Mate a Turbine Engine—Xlow to Mate a 
Lead Canueu—How to Make a WlreloBjf Telegraph 
Syiteita—How to 2dake a Toy Battery Motor Lift a 
lO-lb. Weight—To Renew Old Dry BatterlcH—Weatker- 
proofing for Tents—How to Miike an Blectrle Furnace 
Relator—How to Make a Simple Fire Aiano—How 
to ftlake a Bell Tent—Enamellug a Bleycle Frame— 
A Practical Camera fur Fifty Centt—How to Make 
B Very Simple Ttirblne^rower of Small Colin for 
Sendtog WTreleB* MeaaaEC*—Hinging a Bell by Touch- 
Itag a Gaa Jet—How to Rulli] an Electric Engine— 
Kore! Electric Motor—How to Make a SallomobUe— 
now to Make a Norel Burglar Alarm—Simple X-Ray 
Experiment—To Build a Merry-Go-Eon no—Another 
Electric Motor—Dae for an Old Clock—To Make an 
Electric Plano—How to Make a Telegraph Inatroment 
and Butaer—Hew to Bn lid a Model Yacht—^How a 
Bny Bnllt a Complete Miniature Railroad- 



Tour Newsdealer will ardor It far Tou or a«nt itcatiMJd iar 
cenla by the oubllsltera* Populor Mo^nk^ 16G Waab* 
tfigtoo Street, Calcaga, 



FARTtC,S HAVING GOOD PATENTS IN 

MECHANICAL LINE 


HOT-BLAST 

W 


or dcamojl to aecyre hackiai to jCet their patents tasued otid have their devteea monufaclttml 
will do well to eorreNpuitd wirli n*. We are well prepared to manofactare anything 
meritorious^ ou pirtoerahip or royalty basis, wjlt dUo ooosider the pufdiaae outrilht. 

THE TURNER BRASS WORKS 

MaDttfaelxirort' of Stow Tyrebea, Plumbtri* and Tlnotra* Fumacoa, 

Brarfcn, I^UQipt* VtWfk and all tmorovtd Maehaniea] ApoUtoeea, 
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NOVELTY IRON WORKS 

DUBUQUE, IOWA 

HIIQO POWER HAMMER, •inku 375 Mom 

D U O W miaiitQ^ or ■ iiDgle btowi Uiht or he^vy. 

It hu thiuiieiivd 9 plow layi 14 incti In 20 cniontjeft 

ONE HORSE POWER RUNS IT 



Victor 

Punch 

t in. hole in 
is. metal 

by hand 


Victor 

Shear 
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by hand 
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IF YOU WANT 



A HIGH-GRADE SCREW 
CUTTING LATHE-beraitb: 


Two $l26s-^ tnoh and It looh—eaoli fitntltheil 
wltn either foot powar or ooimteHbnfl ai 
Kirtid, Tiioie l^tbee am TnrF etrooft, rigid 
and tliorougtilT well btillL iTIeet rtmeanabla. 
Complete catalog free upon mcioest. 

B. F. BARNES COMPANY 

ROCKFORD, ILL. 
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Broom Harjdl-. Magn-t for a. 510 

Bnish. rortahli: Bordlr-s for Burning. 522 

BruHh-K. Taint. Tight-ning Bri.“tUM* in. 523 

Buffi-r a ml t;rir;d-r. How to Make a.597 

BufT-r, Homo-Made Improved. 505 

Buggy Top Joints, Tools Made of Old.463 

Buihtt. S-r-w-TI'igs Mad- of Old. 459 

Burglar Alarm, rontlnuouHly Hinging. 480 

Burn<‘r, How to Mak- a Small Oa.sollne. 523 

C 

fable Drum Carriage. 510 

falHvoriH. Kxt«-n.sion JaekH for.608 

Calip-rs Maile of Pine<.*rH.413 

fall B-ll for T-Iephon-, F:xten 9 ion. 529’ 

fam-ra a.s a Drafting To#>]. 552 

fameni, fnitlln- Drawing Mmle with Help of.. 585 

fan f'ov-rs. To Remove. 427 

f'asehardi-n Iron or Soft St-el, To. 554 

C'aMi'hardening f.'ast Iron. 556 

fasting, I.nrg»'. Faeing by Hand. 586 

fasting. Making and fooling a 105-Ton.591 

ffistlng. To Repine- a Broken. 612 

C^iHtlngM, F'illlrig Holes in. 572 

fastings, Mall«*able Rust M<ir- Than Steel. 490 

fastings. TjUlng . 558 

fast Inm, fa.-ndiardenlng. 556 

f.'isl-Iron Tljies, I*aeking for Heating.458 

favltles of Any D* sin-d Shape, To Drill. 575 

felling, Boring a Hole In. 615 

felling F*:iri Mad- of Tlpe F'ittlrigs. 651 

felling, T»i F'lfiil fent-r of Square or Oblong.. 528 

fellings. Ht-i-l. To Taint. 4«8 

f-ll.'ir V-ntnation . .578 

t'-Iliilold, f-ni-nt.s for Mem^ng. 46.3 

f-m-nt. Aquarium .i . 505 

f«'!n-rit T.lo-k Buildings, Ti# Tn v* rit fra-ks 

Tnd-r Wimlow Sills in. 473 

fi'in-nl TMo-ks. foloring.s for. 56.2 

fernent Blo-ks <'ut*rl by St-am. 516 

fi'inent lilo-ks. To K-ep fi'orn Sti-king. 566 

^'•■ni-nt Bloi-ks. Wat-rprooilng for. 515 

F'llling for <'omniulalors. 561 

fi-ni» Ilf for Iron on Iron. 429 

f-rri-nt for Tiji- Joints. 455 

f.-rrii rit for Slat-. 563 

f-in-nt for Woo«Iwork. 559 

f-rn-nt, Tliirnbi i.^' . 41.8 

ffTiMiit. Sf-aiii Fitt-rs’. 111 . 487 

f-rii-nl, Slori-. T.rl-k. -t-.. Ilow to Drill. 561 

<‘i'ln-tifing a Wat-h fryslal. 570 

fi rni-iif.“ for Irorj. 

f-tiii'Ml.s for Mi-tiditig f-lliiloid. 483 

f-iil-r, Drauglit'^inairs . 590 

f'-ril-r. Handy 'I'in. fur M.-i-liinists. 529 

fi*nt«'iing Largo* An-h-s. 594 

fbalk In tli- .Shop. 8^5 

fli-rry, 'Fo Dark-ti. 548 

fli-' t for stovr Jobbci-'s Kit. 574 

fliinn* St*aiM Wliistl.-, Ilow lo Maki-. 471 

flils -1 for fiitllrig on a Lin-. 484 

flilsi'l. Handy Marking. 434 

(Mnd-rs, iT-v-iiling While Burning Saw'dust... 495 

fln*le, F'lnd tlie (’enter of a. 508 

flrrles. Tools for Cutting Joints on. 469 


Circuits. Finding Short.i24 

Circular Saw. Ideal Tooth Outline for.417 

Circular Saw. Method of Mendiuc.Ml 

Circulating Device for Gas Engine. m 

Cistern, Filtering. Two Good Forms of.139 

Clamp fer Leaky Pipe.499 

Clamp Handle for a File. How to Make a.U3 

Clamp. Parallel. How to Make a.429 

Clamp. Screw, with Spherical Bearing.483 

Clamp to Hold Wire While Soldering.S58 

Clean a Boiler. How to.SSI 

Cleaning Boiler Tubes. Device for.543 

Cleaning Old Bnus.525 

Clinkers. Steam Softens.594 

Clock Dial, A Novel.450 

Clock, When the Hands Come Together.474 

Clothing. Grease Eradicator for.533 

Coal Box for House. Handy.448 

Coal. L*nloading Record.594 

Coll Heater Made of Old Car Heaters.422 

Coins. Old, To Cleanse.423 

Colorings for Cement Blocks..543 

Columns. Vertical. Drilling Holes In.543 

Commutitors. Cement Filling for.544 

Commutators, Home-Made Rig for Truing.591 

Commutators, Undercut .575 

Compass. Beam. Short-Order.579 

Compressed Air Japanning Machine.644 

Concrete, Continuous Mixing of.432 

Condenser Water Pipes, Testing for Animal In¬ 
crustation .526 

Connecting Rod. Refitting.594 

Cooking Utensil. Home-Made.5M 

Copper Plating Without a Battery.481 

Copper Product In 1905 . 546 

Copper Roofing. Durability of.444 

Copper Roofs, To Color Green.607 

Core Box. To Sandpaper.688 

Corn Crib, Double, and Feeding Floor.493 

Corners. Device for Drawing.606 

Coupling and Pulley. How to Make a Combina¬ 
tion .497 

Coupling for Pipe, Portland Cement.452 

Cracks in Floors. How to Putty.667 

Cninkshaft, Two-Throw, Substitute for a.437 

Crankshafts. Machine for Finishing.603 

Crossing for Toll Lines. I’nderground.499 

Crj'stal. Watch. Cementing a.570 

Cut-Off T(»ol, Old Hacksaw' Blade for.530 

('litting Shear. How' to Make a.517 

('yclone Cave, Municipal.530 

Cylinder Heads, Water, How to Make a 

Bracket for Lifting.443 

Cymbals and Gongs, Metal for.422 

D 

Dam. Durable Wooden.521 

Dark-Room l,«'imp, Handy.473 

Denatured Alcohol. Manufacture of.606 

Designs. Uscfful Device for Making Symmetrical 522 

Desk IJght, How to Make a.456 

Developer for Snow Scenes.463 

Dial. A Novel ('lock.450 

Dies for Small Wire, Simple Principle I'sed in 

.Making .487 

I.>iscoloratI(ui. To Remove from Iron and Steel.. 574 

Disk for Turning l.amp Wicks.455 

Dividers and Scale. Laying Out an Angie with. 559 

I)t»g or Gnib, How to Make.426 

Draft Gauge. Home-Made.695 

Dm fling Rooms, F>asing Machine for.417 

Drafting Tool. The Camera as a.552 

Drain Tlpe. Removing Obstructions In.492 

Draughlsmnn’s Center .590 

Drawing Board. How to Make a Parallel Rule 

for .416 

Drawing Board. To Convert Into a Table.493 

Drawing Corners. Device for.104 

Drawing, Outline. Made with Help of Camera.. HI 








































































































































g Screw Threads, Triangle for_..... 686 

g Table. How to Make an Adjustable... 519 

rick, Cement. Stone, etc.. How to.661 

Lvities of Any Desired Shape, To.676 

auge for Testing Angle and Center of.. 497 

[and. To Convert into a Drill Press.439 

low to Make a. 588 

ress, Key-Seating with the. 623 

•ess, To Convert a Hand Drill into.439 

nail Holes in Glass, To. 696 

ticks in Rock, When. 469 

Holes in Vertical Columns.643 

Machine Made of Scrap. 470 

Overhead Holes...658 

Air, for Drilling Marble. 415 

or Glass, Hardening.649 

Old Useful.689 

itterles, Recharging. 448 

tterles, Recharging with Generator.632 

ns, Raising Temperature in. 636 

One-Man Hoist and.627 


Fireplace and Kettle, Portable, for Gravel 


Roofer. 604 

Fireroom Floor, Laying a.616 

Flange, Holding Waste Pipe to. 686 

Flange Joint. To Remove Packing from.429 

Floor Polishes. Good. 473 

Floors, How to Putty Cracks in.667 

Fly Paper, Poison, How to Make. 678 

Flywheel. Turning a.649 

Forge a Good Wrench. How to. 669 

Forge. Portable, for the Shop.674 

Frieze Design .441, 683 

Frieze Designs, “Night” and “The Storm”.428 


Frost and Moisture. To Keep Show Window 


Free of .488 

Fruit-Picking Ladders .676 

Furnace. Brass-Melting .486 

Furnace Door, Enameled Slide in. 488 

Furnace, Hot Air, Guard for Air Duct in.606 

Furnace, Improved Soldering. 689 

Furnaces, Boiler, Cause of Failure of. 464 


E 

Lcetylene Tester for.593 

: Alarm, Portable.496 

Heater. Simple.621 

‘ Indicator. Automatic, of Water Level 

slant Ditch. 414 

ally Operated Plate Box. 689 

ally Produced Steel.680 

Ity, Treatment for Those Shocked by... 609 

r Belts, Adjustable Tightener for.630 

r Pump, To Make Run Smoothly.693 

r Service, Freight, Breaking Strain of 

Rope in.438 

rs. Grain, Fire Alarm for.632 

How to Lay Out an Approximate.637 

To Draw a Perfect. 461 

To Draw: Given the Length and Width 493 

Wheel Arbor. 415 

Wheel Holder for Lathe. 667 

Wheel, Home-Made Foot-Power.683 

Aluminum. To. 479 

Letters, How to Attach to Glass.430 

Brasses, To Do Away with Shims In... 422 
Foundation, Removable Anchor Bolt for 681 

Gas, Circulating Device for. 697 

Gas, Difference Between a 2-Cycle and 

le .698 

Odors, Oil, Disposing of. 681 

Pounding in. 691 

Pumps. To Clear Sediment from.630 

Water Muffler for.659 

5 , Another Device for Getting Off Center. 605 

s. Devices for Getting Off of Center.460 

3 , Gas, Acetylene as a Motive Power for. 638 

I. New Method of Balancing.621 

: Machine for Drafting Rooms.417 

r Brass or Steel. 619 

ion Joint Substitute. 569 

F 

filing. Made of Pipe Fittings. 661 

entilating, for the Shop.566 

..evel. How to Make a. 664 

! of Materials. 608 

? Barrow for the Barn. 441 

r Floor, Double Corn Grib and. 493 

ow to Make a Clamp-Handle for.682 

ew. Using on Babbitt. 696 

low to Resharpen Old. 608 

EHat. Device for. 661 

Holding Piston Rings While. 482 

Small Work, Jig for. 478 

for Patterns, How to Make.663 

g Cistern, Two Good Forms of.639 

iarm for Grain Elevators.632 

larm. Locomotive as.474 

ndler for Cook Stove. Time.479 


dalvanize Iron, How to. 478 

Galvanized Iron Roofing, How to Lay.418 

Gas Bag for Stopping Mains.646 

Gas Engine, Circulating Device for.697 

Gas Engine. Converting into an Air Compressor 484 

Gas Engine Cylinder. Re-Boring.462 

Gas Engine, Difference Between a 2-Cycle and 

4-Cycle .698 

Gas Engine, Horsepower of. Reduced by High 

Altitudes .560 

Gas Engine, How to Estimate the Horse- 

. Power of .468 

Gas Engine Muffler, How to Make a.498 

Gas Engine, Vent Necessary in Water Muffler 

for 2-Cycle .680 

Gas Engine. Wiring for. 666 

Gas Engines, Acetylene as a Motive Power for. 638 

Gas Generator, Home-Made.680 

Gas-Holder Leak, To Repair a.649 

Gas Lamps. Plan of Piping for Installing.446 

Gsufi Lighter, Time. 466 

Gas Stove for Work Bench Use.648 

Gasoline Brazing-Torch. Home-Bfade.646 

Gasoline Burner, How to Make a Small.628 

Gasoline Engine, ConjUpting Water Supply 

Tank to .M.464 

Gasoline Engine, Water Muffler for.659 

Gasoline Storage Tank for Steam Automobiles. 664 

Gasoline Supply for Autos, Emergency.662 

Gate Hinge, Simple.461 

Gauge for Piston-Rod Threads.600 

Gauge for Testing Angle and Cdnter of Drill.... 497 

Gauge, Home-Made Draft.695 

Gauge, Machinists’ Taper.514 

Gauge, Steam, Alarm for.687 

Gauge, Simple Tank.469 

Gauge, Tank, with Electric Alarm. Simple.499 

Gear. Single Eccentric Reversing.426 

Generator, Acetylene Gas, How to Make a 

Small . 411 

Generator, Gas, Home-Made. 680 

Generator, Recharging Dry Batteries with.632 

Generators. Electric Ringing. Voltage Indi¬ 
cator for . 566 

Gild on Glass. To.471 

Gilding. Oil, Size for. 411 

Glass for Sign Painter. Substitute for. 469 

Glass, Hardening Drills for. 649 

Glass Hone . 523 

Glass. How to Attach Enamel Letters to.430 

Glass. How to Frost.629 

Glass, To Crystallise .602 

Glass, To Drill Small Holes in.695 

Glass, To Gild on.471 

Glass, Window. Cleaning.431 

Glass, Window, Cutting.480 
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Miirlrw, Kfirlju* for.617 

Hf’Vlco . 427 

H<’rii|i<'r. Mow to Miikc a. 490 

Oliii' HIzIiik. Hoil'-r for IfoallnK. 519 

^JoUl Wh<*ri !o VarnlMh. 474 

ffOfiK. f'rsifki'*!. flow to Makf* Hound. 496 

<fOiiK>t ii»d M<'tnl for. 422 

(friill. M'lW to Maki> a. 466 

Klrvatuni, Kln^ Aliirin for. 632 

(iriilri of LiiintHT in I'nltiTiiH. 489 

tfriivol Kof>riT, I'ort.'itflc and Firci)laoe 

for . 504 

ffti'iiiK* I'lmdli-titor for ClotlilnK.533 

(iii'iiMo, To Kroc Iiiiiniddark of. 542 

fitindt’r and Hiifr«T. Ilt»w to Mako. 697 

firltolMtoiio, Moiiic-Mado liOthi' Hun by. 461 

(rrlndiitono, 'I'o Nfi-nd a. 473 

tiroiind UodH, AttaidiiiiK WlroH to. 468 

Onltiir I1rldK<'. FaHtonlnK f»n a. 660 

(inn IIiiim-N. 'I'ooI f«»r |{l•rllovlnK In. 483 

(bin llaniiiH'r. Mow to Maki* a (Mri'Ular. 465 

(JiittiT Paint, (fOod. 493 

Miilli'r. Iti<pfilrin»ir a ia*aky. 430 


llrirkHiiw llladi*, Old. ftir t'nt-Off Tool. 

Maf'kHiiw, (‘iiltliiK Wire t'abli- with a. 

MiifiiniiM' Made of PI(m>. 

Miitnttii'r with Iiiibrli'iint ('otiipartniinit. 

Maiidholi*. Mow to Hopalr a I^*aky. 

IliiiiilM. P'or KoukIi. 

MiindM, ’I'nr *»n tin-. 

MiinK''r, Hhafl. Mi»w to Mako. 

MaiiK*‘rH for HupportliiK Pip**.. 

MfiiiK«'ta, HiipportliiK frotii I-IUmiiiih. 

MardtH-MM, Maclilin' for 'I'pHtlnK. 

Mal'lit'MM Mook’i of ()ld ItilKKy Hti'pM. 

MalH, pelt, Mow to (Moan. 

May Ilarrark. Kiil'dnK Itoof of. 

Mi'.il, A!ipli:iltuni Provcnta Kadlatloii of. 

Mint I.oHt by Itadiiitton. 

Moiili r, Poll, Madi* of Old t'ar Moator. 

lIoaliT, Htiiiplr Klortrlf. 

MlnK«‘. Hlinplo Cato. 

Illii'lilnn Po?ii", Priiti*i-tlon for. 

Mol-il, oio' Man, and Aiitoinatit* Dnriip. 

In Imii or Sli«'l. 'I'o Ki'diii'** Slzi* of. 

Ilolifi. InlllliiK (»\ i-rhi’ail. 

Miili a III OlaMM. Small. To Mrlll. 

... (ila'ifi . 

Moi ii* ItaUi- 'rtiolh. S;nK MoIiIit Made of. 

Mill.’<i'pow<t of a OaM I'airlm*. Mow to Ksti> 

mato . . 

MoiMi-powor of a Oaa I'^iiKlin* Iti'ilnrftl by IIlKb 

AKItmti'M .. . 

Moir i poxM-r Proiliii*! «1 or PoiiHUtin'd In Any Ma- 

• •liinr. 'To Kind. . . . 

I loir I Vi lilt ho; an < >l'l . 

Mvdraulli' StullhiK Pi>x . 


I 

I-|{(•atn.'l, Supportlm; MaiiK' i'.-i from. MO 

hnarlnatloii and Mi rhaiili'S. . . . ... .. 462 

linar.ln.'itIon, PoWi-r of as Applli'd to Morb.inii'.s -MO 
India llnbbt‘r. To ('nt .... . 614 

Indirator, l^oo.so PImIoii Kod .fiil.K 

Indli-ator. Tiim-. lor PI.ml .... ... 4S1 

Indicator, Voli.mi*. f"r Sfbtlnc UniKlnK ijcn- 

l•r,■llor.M. . 

Induction Poll Testing. A29 

licmlalor. Ilallcrv. Siilcdltutc fi»r. 4sj 

1 inail.itoi'. Ni*w Method of TyliiK Line Wire to.. Ml 
Iron anti Steid, To !{• inovo IH.MeoIttrallon from. 571 

Iron ItrlilKcM, Plt'anluK Pefore KepaintluK. 414 

Iron. P;iMt, PasidiardenlliK. riru'i 

Inui, Peiiients fi»r. 4'J6 

Iron. How to Malvanize. 478 

Iron on Iron. Pomont for. 429 

Iron or Hoft Sleol. To Paachardeii. 654 


Iron or Steel, To Reduce SIse of Hole fn. 

Iron Wire, Tying. 

Ivory, To Render Flexible. 

J 

Jack, Simple Home-Made. 

Jacks, Extension, for Caissons. 

Japanning Machine, Compressed Air. 

Jewel, Hole, for a Watch.. 

Jig for Filing Small Work. 

Joint, Expansion, Substitute.. 

Joint, Wire Belt Lacing Hinge. 

Joints on Circles, Tool for Cutting. 

K 

Kettle and Fireplace, Portable, for ' 

Roofer .. 

Kettle, Device for Carrying Steam from.. 

Key-Seating with the Drill Press. 

Keyway, Chipping Large. 

Key way. Cutting Without a Machine. 

Key ways In Pulley Hubs, Hand-Cut. 

Kilns, Dry, Raising Temperature in. 

Kitchen Boiler, Lawn Roller Made of_ 

Kites, Climbing Tall Stacks with Aid of.. 
Knives. Reaper, Device for Removing. 

L 

{.adder. One Man to Carry T^ng. 

Ladder. Step, for Stairs. 

I.adders, Frult-PIcklng. 

Uig Bolts, Lubricate. 

I.Amp Chimney. Safety Clasp for. 

l^imp Cord Adjuster, How to Make an 

matlc . 

I^imp, Handy Dark-Room . 

Lamp Lighter, How to Make an Electric- 

sene . 

I.4imp Wloks, Disk for Turning. 

1.ampbluck, To Free of Grease. 

1.4impllght Photography. 

l^intern Carrier, How to Make a Simple.. 

1 41 the, Emery Wheel Holder for. 

I4itlie for Machine Shop. Portable. 

Lathe. Home-Made. Run by a Grindstone 

L;ithe. Mow to Put Worm-Wheels In. 

l4ithe. Mow to Shear Wire In a. 

I4ithe Pointer. How to Make a Spring 

eniT for . 

Lath** To<»l. The Ready-Made. 

Lathi* Work. Mints on. 

L. 'iwn Rolh-r, Easily Made. 

Lawn Kollor Made <»f Kitchen Boiler. 

I^ ail Pi'iicll. 'ro (\inv<*rt into a Wire Gaui 

Leatl Pipe, To M«*lt Old. 

Lea*l. Purity of Sc*r:i|>. 

Leveling 'I'wo Points Without Tools. 

Line Wlr**, Fa.Mtenlng to Trees. 

Lim* Wlr<*, New Method of Tying to Insul: 

Loi'omotive as Fire Alarm. 

Lubrieat** Lag Bolts. 

Lubricating System. Succes.sful. 

Luinbi r. Amount Shipped from Portland. 

Lumber, Grain of In Patt<*rns. 

Lut**, for Algerian. 

M 

Machine for Testing Manlness. 

Machine Sh«»p. Portable Lithe for. 

Maehin**s. Stetho.^coiie for. 

MH«*hinistH. M.'indy 'Fin Center for. 

Magiu't for :i Broom Handle. 

Mail Box '1'rolU‘y for Rural Patrons. 

M. ’iln.s, Gas Bag for Stopping. 

Man-Moles. Boiler. Why Made Elliptical... 

Marble. Air Prills for Drilling. 

.Marble, Removing Rust from. 

Marine Glue. Recipe for. 

Match Marks, Removing from Fftlnt. 
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al8, Fatigue of. 608 

nlca. Imagination and.462 

nics. Power of Imagination as Applied to. 446 

py. To Cleanse.661 

Removing Strains in by Heating.426 

I, To Write on.494 

neter. To Make a 6-ln Beam.438 

;;ans, Frame for Holding While Soldering. 411 
S Cutter, How to Make Without Backing. 562 

ing. How to Make Quarter-Round.624 

Boat, Tunnel-Stem. 606 

Cranking. 681 

:ycle. The Construction of a Home-Made. 665 

j, How to Pipe Water-Cooled.449 

* Sickle. To Remove Broken Sections from 476 

r, Oas Engine, How to Make a.492 

r, Water, for Gasoline Engine. 569 

r. Water, Vent Necessary In, for 2-Cycle 
Engine . 680 


N 

alists* Paste . 417 

Ive Numbering Device. 413 

Ives and Prints. Photographic, Washing. 686 

Ives, To Remove Stains from.668 

1 , Renewing a Running Thread—A Prob¬ 
in Piping. 607 

O 


r Ash, Brown Stain for. 427 

, Oil Engine, Disposing of.681 

in Spout, Bending an.612 

igine Odors, Disposing of.681 

nlsh for Wood. 622 

Matchmakers’ . 464 

Can Shaft. 422 

for Work Bench Use.624 

Overhead Shaft.636 

Castings.656 

ne. How to Level an.... 611 

rd. Wheel for Laying Out. 648 


P 


ig Cast-Iron Pipes for Heating. 

ng. To Remove from a Flange Joint. 

and Varnish, To Remove Old. 

Brushes, Tightening Bristles in. 

for Wire work. 

Good Gutter. 

Removing Hard Old. 

Removing Match Marks from. 

Steel Ceilings, To. 

id Walls, Paste for Papering. 

ir. Sign, How One Man Became a. 

ng an Old House. 

on an Anchor, Welding. 

, To Remove Mold on. 

ing Painted Walls, Paste for. 

, Encaustic, for Copying Photographic 

ts . 

for Papering Painted Walls. 

Naturalist's . 

To Keep from Souring. 

•n Work, Templates for. 

•n Work, Varnish for. 

•nmakers’ Kink . 

•ns. Grain of Lumber in. 

•ns. How to Make Fillets for. 

Point Sharpener, Handy. 

graph Records, Making Over. 

graphic Negatives and Prints, Washing.. 
graphic Prints, Encaustic Paste for Copy- 


graphs, Preventing Blisters in.. 

graphy. Lamplight . 

)river. How to Build a Small... 

•s. Calipers Made of. 

ind Steel Square Wrinkle. 

Another Quick Repair for Leaky 
Sends, Common Forms of. 


468 

429 

468 
623 
440 
493 
452 
633 
488 

469 

463 
439 
472 
639 
469 

464 

469 


460 

444 

641 

489 

663 

485 
487 
685 

454 

648 

697 

486 
413 
449 
669 
481 


Pipe, Clamp for Leaky. 490 

Pipe, Drain, Removing Obstructions in. 49;: 

Pipe Fittings, Bed-Table Made from.62.^ 

Pipe Fittings. Ceiling Fan Made of.651 

Pipe Fittings. How to Make a Steam Trap of... 643 

Pipe, Good Methods for Bending. 657 

Pipe, Hammer Made of. 427 

Pipe, Hangers for Supporting.664 

Pipe Hangers, How to Make Double. 467 

Pipe, How to Make a Slight Bend In.624 

Pipe Joints, Cement for. 455 

Pipe Joints. Settling Wall Caused Leaky.467 

Pipe Offsets, Handling. 457 

Pipe, Old Lead. To Melt. 436 

Pipe, Portland Cement Coupling for. 452 

Pipe, Quick Repair for Leaky. 640 

Pipe, Supporting Long Lines of. 614 

Pipe-Threading Kink . 436 

Pipe, Threading Steel. 636 

Pipe, Waste, Holding to Flange. 635 

Pipe Wrench, Friction. 696 

Pipe Wrench. Rope. 412 

Piping, A Problem in—Renewing a Running 

Thread Nipple .607 

Piping for Installing Outside Gas Lamps, 

Plan of. 445 

Pipes, Cast-Iron, Packing for Heating.458 

Pipes, Condenser Water, Testing for Animal 

Incrustation .625 

Pipes, Expansion Steam .443 

Pipes. Scaling with Pneumatic Hammers.462 

Pipes, Water, To Keep from Sweating. 473 

Piston Rings, Holding While Filing. 482 

Piston Rod, Loose. Indicator.668 

Piston-Rod Threads. Gauge for. 600 

Pistons. Air, Shooting Off. 478 

Plank, To Sling Edgewise. 447 

Plaster of Paris, Quick Setting. 606 

Plaster of Paris, To Keep from Hardening 

Quickly . 513 

Plaster of Paris, To Retard Hardening.483 

Plate Box, Electrically Operated. 589 

Plating, Copper, Without a Battery. 481 

Plumb-Bob Mold. How to Make a.491 

Plumbers' Cement .418 

Pneumatic Hammers, Scaling Pipes with. 462 

Polarity Indicator, Home-Made. 497 

Poles, Supporting in Swampy Ground. 618 

Polish, Good Cleansing. 499 

Polish. Waterproof for Wood. 413 

Polishes for Brass.633 

Polishes, Good Floor. 476 

Pontoon Water Elevator. 494 

Post Auger. Home-Made. 647 

Pounding in Engine. 691 

Power, Air as a.. .... 601 

Power from Windmills. .JIt. . 670 

Power Transmission and Speed. 487 

Pressure, Back, Device for Regulating.690 

Priming a Steam Pump. 666 

Prints, Examining While Developing. 519 

Prints, Washing Photographic Negatives and... 686 

Prony Brake. How to Make and Use a.602 

Pulley and Coupling, How to Make a Combina¬ 
tion . 497 

Pulley. Driving, How to Mend a Broken.628 

Pulley, How to Babbitt a Loose. 449 

Pulley, How to Make a Small Split. !..! 613 

Pulley, How to Measure Belt on. 608 

Pulley, How to Repair a 20-inch Cast-Iron.!!. 459 

Pulley Hubs, Hand-Cut Keyways in. 641 

Pulley. Large, Temporary, Repair for.!! 669 

Pulley, Running. To Put a Belt on. 684 

Pulleys, Problem in Arranging. 614 

Pump, Elevator, To Make Run Smoothly. *693 

Pump. Steam, Priming a. 668 

Pumping to a 100-Foot Elevation.!!!.* 511 

Pumps, Engine, To Clear Sediment from.630 

Putty Cracks in Floors, How to.jr' 











































































































































Putty, Recipe for French. B80 

Putty, To Make Hard. 469 

Putty, To Soften Old.671 

Pyro^rraphlc Outlits, Air Supply for.428 

R 

Radiation, Heat Lost by.447 

Eail-8pliUer*3 Ki .570 

Rail, Steel* Anvil Made of.518 

Rain Water* Clarifying:.593 

Ratchet Wrench* Inexpensive and Useful.660 

Rawhide, To Flatten and Shape.411 

Reaper Knives, Device for Removing.590 

Receivers for Transmitters, Simple Telephone 

Line Using 477 

Redwood, Egg-Shell Gloss on.442 

Refrigeration. Standard ITnlt of.438 

Repair for Large FuUey Temporary.669 

Reversing Gear, Single Eccentric.426 

Rheostat* How to Make a Reversing.670 

Rides, Why Burst- .688 

Rig for Truing Commutators, How Made.691 

Ringing Device for Telephone Exchange, Home- 

Made .460 

Rings, Rapid Method for Making. 546 

Rivet Set. To Make a. 475 

Rock, When Drill Sticks In.469 

Roof Hook for Shingling.486 

Roof of Hay Barrack* Raising.460 

Roof. To Mend an Old ShLngL . 462 

Roofing. Copper. Durability of. 444 

Roofing. Galvanised Iron* How to Lay.418 

Roofs, Copper, To Color Green. 607 

Hoofs, Water Spreader for . 663 

Rope. Peculiarity of Manila. 437 

Rope to a Ring. Fastening; A Defense.467 

Rosewood Stain* Imitation. 610 

Rubber. India, To Cut. 614 

Rubber, To Cut Hard. 618 

Rule, Parallel, for the Drawing Board. How to 

Make 416 

Rural Patrons, Mail Box Trolley for.603 

Rust—Malleable Castings Rust More Than Steel 490 

8 

Sack Holder for Vegetable Pickers. 673 

Sack Holder, Labor-Saving.608 

Sack Holder Made of a Horse Rake Tooth.461 

Sacks. How to Mend Old. 646 

Safety Device for Boiler, Easily Made.488 

Sand* Filling Tires with. 667 

Sandpaper a Core Box, To. 688 

Sandpaper Block, An Adjustable. 487 

Sandpaper Block, How to Make a. 464 

Saw, Circular, Method of Mending. 648 

Saw for Milling German Silver. 436 

Saw, Home Made Foot-Power. 477 

Saw Horses, Portable. 489 

Saw Setting Tools. 593 

Sawdust, Preventing Cinders While Burning... 495 

Scaffold Brackels. Improvement In Portable- 494 

Sea e and Dividers* Laying Out an Angle with. 659 

Scales. Renumbering . 577 

Scrap, Dr lling Machine Made of. 470 

Screw Cabinets, Mufhn Pans for. 425 

Screw Clamp with Spherical Bearing. 483 

Screw Connections, Tightening. 457 

Screw-Plugs Made of Old Bulbs. 459 

Screw Threads* Triangle for Drawing. 586 

Screwdriver, Horizontal . 485 

Screwdriver Edge. Renew’Ing . 626 

Screwdriver That Holds the Screws. 616 

Screws. Holding in Sof Wood. 480 

Screws In Cleanou Covers of Traps, Starting.. 609 

Screws, Preserving Old . 474 

Screws, Screwdriver That Holds the. 616 

Sealing Wax Recipes . 426 

Sediment. To Clear from Engine Pump.630 

Segments, Laying Out.679 


SensItiEs Silk, How to. 

Set Screws, Remedy for Slipping. 

Sewer Cleaning Device. 

Shaft Hanger, How to Make a. 

Shaft Oiler, An Overhead. 

Shaft Oiler Can . 

Shafting, Device for Lining. 

Shafting, Locating Bearings for. 

Shafting, To Keep Bright. 

Shear, How to Make a Cutting. 

Shear Wire in a Lathe, Bow to. 

Shellac Vamlsh* Coloring. 

Shims In Engine Brasses, To Do Away with.. 

Shingle Hoof, To Mend an Old. 

Shingles, Handy Holder for Loose. 

BhlngUng, Hoof Hook for. 

Shipping Hooms, Cold Weather Vestibule for.. 

Shock, Electric, Treatment for. 

Short Circuits, Finding . 

Show Window, Mystery Device for. 

Show Windows, To Keep Free of Frost and 

Moisture . . 

Shower Bath, Details of Home-Made. 

Sign Painter. How One Man Became a. 

Silk, Annual Production. 

Silk, How to Sensitize. 

Sliver, German, Saw for Milling. 

Sliver Prints, Crimson Tones for. 

Size for Oil Gilding. 

State, Cement for. 

Slide Rule a Complete Wire Table. 

Slotting Toot* How to Make a Double-Cutting. 

Snow Scenes, Developer for. 

Soldering Acid, Good. 

Soldering Acid, Improved. 

Soldering Aluminum . 

Soldering. Clamp to Hold Wire While. 

Soldering. Frame for Holding Milk Cans While. 

Soldering Furnace, Improved. 

Soldering, Method of. 

Soldering, Notes on. 

Soldering or Tinning Acid, Improved. 

Soldering Iron Holder for Blow Torch. 

Soldering Iron Holder to U.«e Over a Ga.s Jrt, 

Handy... 

Soldering Iron, How to Make a Self-Heating.. 

Soldering Iron. Method of Tinning a. 

Soldering Irons, To Tin Old . 

Solutions. Keeping tn Bottles. 

Spark Plug Efficiency . 

Speed and Power Traupmlaslon. 

Speed Indicator, Home Made . 

Spikes. Railroad Jag. Experiments With. 

Spikes, Tool for Drawing. 

Splice, Three-Wire, How Made. 

Spray Cooker, Portable. 

Spring, How to Lengthen.i 

Spring Winder, A Simple.• 

Spring Fastener, for a Lathe Polnt«*r. How to 


Make .< 

Spring Winder. How to Make a Simple.! 

Springs. Winding Long .I 

Sprlng.s, Wire. Tool for Making With n Itrace.. 1 

Square. How to Tes a 5 

Square. Steel, and Pipe Wrinkle.1 

Stacks. Tall. Climbing With Aid of Kites.I 

Stain, Brown for Oak or A.sh.1 

Stain, Imitation Rosewood. ' 

Stains, To Remove from Negatives.8 

Stairs, Step Ladder for.i 

Staves, Beveling for Round Tanks.1 

Steam. Cement Blocks Cured by.I 

Steam, Device for Carrying from Kettle.1 

Steam Fitters’ Cement. 441. 1 

Steam Gauge, Alarm for.I 

Steam Hose, To Keep from Blowing Oft Wkn 

Tubes Are Blown.^ 

Steam Pipes. Expansion.•■••4 











































































































































=»uTnp, Operating by Wave Power. 442 

?*unip. Priming a.656 

Softens Clinkers.696 

Trap, How to Make of Pipe Fittings... 648 

Turbine, How Works. 476 

Vhlstle, How to Make a Chime. 471 

id Iron, To Remove Discoloration from. 574 

filings. To Paint. 488 

lectrically Produced. 680 

Itching Brass or. 619 

[alleable Castings Rust More Than.490 

• Iron. To Reduce Size of Hole in.525 

pe, Threading. 636 

oft. or Iron. To Caseharden. 654 

ools, Fastening in Their Handles. 674 

ools, To Preserve Heads of.662 

ail, How to Make a. 466 

idder for Stairs. 668 

!ope for Machines. 562 

ater. How to Make a. 601 

device for Ripping Long.'.. 618 

Srick, Cement. Etc., How to Drill.661 

^ome-Made Revolving. 582 

Cook, Time Fire Kindler for. 479 

3as, for Work Bench Use. 648 

obber’s Kit, Chest for.674 

3lt, To Remove a Broken. 603 

)]ts. Removing Broken. 560 

Mow to Remove Old. 665 

-Box Hydraulic .696 

l1. How to Make.671 

ke—Indications—Treatment . 631 

Hook. How to Make a. 631 

ch. An Unbreakable. 478 

I for Wiring Plans, Standard.600 

T 

^Combination Back, for Box Shops. 468 

To Convert a Drawing Board Into.492 

larm for Low Water. 647 

^Circular, To Estimate Contents of.423 

gasoline Storage, for Steam Automo- 

. 664 

auge. Simple . 469 

[luge with Electric Alarm, Simple.499 

ose. Coupling a. 433 

) Keep Water from Freezing.472 

Round. Beveling Staves for.473 

Wooden, Strength of. 667 

Jauge, Machinists’. 614 

ench. How to Make a Small.641 

the Hands. 667 

>h and Telephone Line. Combination... 617 

ih Line, Kink for. 616 

ne Exchange, Home-Made Ringing De- 

or .460 

ne Exchange, Party-Line, System of 

ering for . 634 

ne. Extension Call Bell for.629 

ne, Home-Made Battery-Call.649 

ne. Improved Desk. 421 

ne Inspection, Rural. Device for. 676 

ne Line. Combination Telegraph and... 617 

ne Line, Experlmentfil. 640 

ne Line Using Receivers for Transmit- 

Slmple . 477 

nc Lines. Rural. Test Pole for.483 

ne. Method of Connecting a Bell to a.. 443 

ne. Novel Use of Rural. 606 

ne Wires. Anti-Hum Device for.466 

ne Wiring. Method of. 416 

ing an Anvil. Method of. 458 

Ing. Kinks for. 542 

Ing. Some Hints on. 534 

les for Pattern Work. 460 

le for Rural Telephone Lines. 483 

ires in Box Annealing. 482 

for Eggs, Acetylene.693 


Testing Hardness, Machine for.592 

Thermometers, To Reoolor Alcohol.446 

Threading Steel Pipe. 686 

Threads, Piston-Rod, Gauge for. 600 

Time Indicator for Plants^..481 

Tin Center for Machinists, Handy.629 

Tin Old Soldering Irons, To.601 

Tinning a Soldering Iron, Method of.490 

Tire, Auto, Repair for Large Hole in Outer 

Casing of. 477 

Tires, Auto, Inflating.662 

Tires, Filling with Sand. 667 

Toll Lines, Underground Crossing for.499 

Tool for Cutting Joints on Circles. 469 

Tools, Hardening Small. 464 

Tools Made of Old Buggy Top Joints. 463 

Tools, Saw Setting.693 

Tools, Steel, Fastening in Their Handles.674 

Tools, Steel, To Preserve Heads of.662 

Torch, Home-Made Gasoline Brazing.646 

Torch, To Put a Wick in.495 

Tracing Cloth. How to Make an Invisible Patch 

in.622 

Tracing Cloth, To Make Lay Flat. 488 

Trammel Points, Easily Made.616 

Transmitters, Simple Telephone Line Using Re¬ 
ceivers for . 477 

Traps, Starting Screws in Cleanout Covers of.. 609 

Traps, Waste-Pipe, Difficulty In.464 

Tree, To Save a Girdled. 472 

Trees, Fastening Line Wire to.647 

Trestle, Repairing Washed Out.678 

Triangle for Drawing Screw Threads. 686 

Trip-Hammer, Home-Made . 427 

Truing Commutators, Home-Made Rig for.691 

Trusses, Object of. 687 

T-Square Attachment . 616 

Tubes, New Way to Bend. 612 

Tunnel Stem Motor Boat. 605 

Turbine Control, New Method of. 611 

Turbine, Steam, How Works. 676 

Turn a Hollow Ball, How to.424 

Tweezers for Picking Up Small Articles.650 

Typewritten Matter, Blueprints from.461 


V 

Valve, Leaky, Last Resort Remedy for a.434 

Valve, Repair for Leaky. 460 

Valves, Abuse of . 601 

Valves, To Repair Leaky. 677 

Varnish and Paint, To Remove Old.468 

Varnish for Pattern Work.444 

Varnish (Sold Letters, When to.474 

Varnish, Shellac, Coloring. 490 

Varnished Work, To Renovate. 411 

Vegetable Pickers, Sackholder for. 678 

Vent Necessary in Water Muffler for Two-Cycle 

Gas Engine . 680 

Ventilation, Cellar . 678 

Ventilating Fan for the Shop. 666 

Vestibule, Cold Weather, for Shipping Rooms. 661 

Vise, An Air. 633 

Voltage Indicator for Selective Ringing Gen¬ 
erators .665 


W 

Wall, Settling, Caused Leaky Pipe Joints.467 

Walls, Self-Releasing Beams In. 603 

Washer, An Universal. 678 

Waste Pipe, Holding to Flange. 535 

Waste-Pipe Traps, Difficulty in. 464 

Watch Crystal, Cementing a. 670 

Watch, Hole Jewel for a. 457 

Watch Parts, Wire for Stringing. 609 

Watch, To Dustproof. 529 

Watchmakers’ Oil . 454 

Water Air Compressor, How to Make. 645 

Water, Distilled, Electrical Conductivity of... 563 
Water Elevator, Pontoon.494 











































































































































. r^.*-jirr.t Er.v.i: A-vtsbi*..' E>c- 
fr.'. '.r '.r .. 4:1 

ViitXf-,7 ?✓.-» 7-,AlA-r.', f'.T. . .... SIT 

fv.' :r,* Kr4ri-Vt .. 5S> 

V/*V'f T'. K*--*-;, ?r'.rr. 3w^T;r.c ... 471 

fSA.r. . iW 

' «•. ... S44 

K^rf',r .SSZ 

Hr,.: to 4 . 501 

V»'si*i-r 7 4r.k. <’:^/r.r .*..0 ^;4v>:;rt* 

Kr.jf.'.*; 444 

V/«t<rr 7a.'.if K'-'-p f.-onri .172 

f : Jfow t/, . .STT 

1'/r ^Vrr.^.'.t Bl'X;kA .. S45 

Vi';iz f';-',i»:r. f'ror<:rtiMf ... .... 550 

V/* iif|-.» of ar. Ar.viJ. .■* 5tt 

'.V<;.0i.Mf j'alm f/r. flir. Ar.'hor.472 

'A'h'flit J{:f. V.'i;j Not I>:ak .514 

V.'f.<*:l KTy'if.'J for Hhoji. .502 

flow t// M^ik<- a Chirr.*: Ht*:ain. 47! 

for Outhoi.'llriifK 451 

Wl*k. To fojt m & Torch.455 

Wlr.fiiutc ^rJo»*-*J. T*j-lir;i 4 Without Disror-ncct- 

ir.K .424 

Wiri*lfr*llJ5?. Fow«*r from.570 

Wm*Jow <”!*-«riiriK. 431 

V.'lr.'Jow 4S0 

\VJf»*Iow. Hhow Mynt^-ry /.K-vk*: for.553 

WJri*low HI I lit hi hl'K-k BuildlnK*?- To 

I'f'-vcnt <’>;i*kft I.'nd^r . 478 

•Vlridow, To K*:*;p frtjm Hattliriip. 488 

Wlfirlowi«, Hhow To K*r*:p Fr*r*^ of Frozt and 

Mot^tlJr•- . 488 

Wlfidowj*. To FroMi . 585 

Wire iPit lji/:inic Hlrifco Joint. 600 

WIr*' f'ithlf, f'uttiriK with a Hack-Haw. 466 

Wire, Clump to Hold W'hll« 8<ild«rins.558 


Wir« for S tt lBgl ac Wateh Paata . 

Wirt. Warn to Stoar in n I^hr. 

Wirt Bopt. BMkinc Stmte af in FTflgM B 

^’ator Btnriot . 

Wirt. 8bn^ Princ^le t’Md in Hi 

for Small. 

Wirt Tabit. Slklt Role a rompirrf. 

Wirt Trains Dtrict. 

Wirt. Trios . 

Wirtltfli Oriitrer. Sobctitiite for. 

W'ire*. Aiiachins to Groond Bods. 

Wirt work. Paiat for. 

W{rir.S ^3as Ensine. 

Wirlns Flans. Standard Sjrmbols for. 

W'ood. Bmcktt for Us« in Bendins. 

Wood, on Finish for. 

Wmd. Waterproof Polish for. 

Woodtn Palis. To Keep Contents fnm Tms 

Ins of Wood. 

Woodtn Stripe. How to Beful. 

Wo*>dtn Tanks. Sirensth of. 

Woodwork. Cement for. 

W'oodwork. To Render Non-Inflammable. 

Workbench Use. Gas Stove for. 

Workbench Use. Oiler for. 

Worm-Wheels. How to Cut in a Lathe. 

Wrench, An Emerstccy. 

Wrench. A Rope Pipe. 

W'rench. Friction Pipe. 

IVrench. How to Forge a Good.. 

Wrench. Making a. 

Wrench. Ratchet. InezpensU'e and Useful. 

Y 

Yeast. Formula for 3fanufacturins. 

Z 

Zinc Dust. 
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A Book 
for 

Owners 

Operators 

Repairmen 

and 

Intending 

Purchasers 

of 

Automobiles 


»rything p«rtikining to isonslmctlon^ cure 
operation of &11 typod of cars^ plainly and 
y explained. Contains over 1^0 diagrams 
ilastraUonSi expl&titing handsomely 
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been aided by its study. Ho investment 
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